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Herbert 


On 28 July 1957 Mr. Herbert L. May will reach the age 
of eighty. Few men arrive at that stage of their life and are 
able to look back over the years and find them so full of 
useful deeds. To write the story of his work for the inter- 
national control of narcotic drugs is to record many of the 
steps taken by the international community in that field 
during the last thirty years. After being one of the driving 
forces in this endeavour, he is now universally considered 
the “ elder statesman ”. 


Born in 1877 of a moderately well-to-do family on the 
eastern sea-board of the United States, he seemed initially 
destined for a business career, but his fertile mind did not 
admit of such a course and when of college age he was divided 
between the obvious career open to him and his real vocation. 
After studying for some time in Philadelphia and Pittsburg, 
he moved to Cornell and then to Columbia University and 
at the age of twenty he received his degree of LL.B. in New 
York Law School. The following year he was admitted to 
the Bar in the City of New York. 


For some the career of lawyer follows a simple course : 
they take cases, sometimes make money, sometimes achieve 
fame, and finally retire. Although he did not pursue the law 
as a career (he stopped practising law at the age of twenty- 
five), hardly a week of his life passed without his using his 
legal training. 


A well-nigh fatal illness proved to be the stepping-stone to 
a truly varied career : Mr. May was stricken with typhoid- 
pneumonia, which left him in almost ruined health and 
forced him to seek a radical change in climate and habits. 
From an active and purposeful life he had to endure the 
inactivity of convalescence. He set out for the “ grand tour ” 
of Europe and for two years was a sort of Barnabooth : like 
the hero of Valéry Larbaud, he had nothing to do but go 
from place to place, and for most people such years would 
have been a succession of wordly pleasures. However, not 
only did he learn what he still considers the most important 
thing in life—the art of living—but he also acquired a vast 
culture, including (even if he is reluctant to admit it) becom- 
ing an accomplished linguist. He spoke German quite well, 
learned French and also enough Italian and Spanish to be 
able to step out of the “ Grand Hotel circuit”. This know- 
ledge proved very useful in his international life. 


For the everyday tourist, visiting a succession of museums 
and art galleries amounts to little. Only for the fortunate 
few for whom art is one of the elements of life does it mean 
anything. Herbert L. May visited most of the world’s great 
art galleries, but far from being superficial, his appreciation 
—particularly of painting—went far deeper, and after long 
years of maturing he began to put on canvas his long accu- 
mulated experience. He was most interested in the realistic 
painting of the late nineteenth century, and after making 
a thorough study of the technique of the artists of that period 
he started working without formal schooling on what ap- 
pealed most to him—landscapes, and most particularly the 
New York skyscrapers. 


During that time also he tried his hand at writing, having 
been interested in journalism and having even been offered 
a position with a newspaper. Fortunately for him—as he 
is fond of recalling—he did not pursue this career long, and 
was content occasionally to write light verse for literary 
magazines such as the Philistine. 


Returning from Europe in 1904, he had to start to make 
his way in the world and entered into business in Pittsburg 
with his father and two brothers. . There he remained until 
1922, except for short but often adventurous trips abroad : 
in 1905 we find him in Tangier during the Riff rebellion 
and in Istanbul in 1909 at the time of the revolution. But 
business as such did not satisfy him, and during that period 
he was not only travelling, but also very active in civic affairs. 
At various times he was director of the local Chamber of 
Commerce, president of the Merchants’ Board, and member 
of the City Planning Commission, the County Planning 
Commission, the Flood Control Commission and the Com- 
mittee on Taxation Study. During the first World War 
he was Assistant Food Administrator for Western Pennsyl- 
vania. For all these positions he had, of course, to devote 
himself to a great number of social questions, and he gained 
such experience in the Planning Commission, dealing with 
the needs for public parks and playgrounds, that he was 
asked by the National Recreational Association in 1925 to 
make a study of the countries of western Europe on tenden- 
cies in organized recreation. This report was later published. 
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His interest in the outside world was growing, however, 
and he seriously considered entering the foreign service. 
In 1922 he moved from Pittsburg to New York, where 
he made his home and interested himself in the work of the 
Foreign Policy Association. This independent organization 
was endeavouring to give the American public objective 
information on American foreign policy. He became parti- 
cularly interested in the Association’s Opium Research 
Committee, where he worked with Professor Joseph P. 
Chamberlain and Mrs. Howell Moorhead. 


The international control of narcotics was: at that time still 
somewhat in its infancy. The International Opium Confer- 
ence of 1911-1912 had adopted the Hague Convention of 
1912. This convention formulated basic principles for the 
international control of narcotic drugs which have retained 
their validity to the present day. 

After World War I the control of narcotic drugs was made 
the concern of the international organization which was 
intended to represent the whole of mankind—the League of 
Nations. Although Article 23 (c) of the Covenant specifically 
entrusted the League with only general supervision over the 
execution of agreements dealing with narcotics, the world 
organization, despite initial opposition, did not limit its acti- 
vities in the field of narcotic drugs to the implementation of 
existing treaty provisions. The pzace treaties ending World 
War I contained a provision according to which their ratifica- 
tion, in the case of Powers which had not yet ratified the Hague 
Convention, was “ deemed in all respects equivalent to the 
ratification of that convention”. That instrument thus 
became one of the most widely ratified treaties in the social 
field. 

A few years later, in 1925, there was signed the Geneva 
Convention, which improved upon the rules of the Hague 
Convention concerning the control of narcotics. It intro- 
duced a system of licensing and recording all transactions in 
narcotic drugs. It required governments to furnish detailed 
statistical information on narcotic drugs, and established the 
Permanent Central Opium Board, to watch continuously 
over the course of the international trade in narcotics. 


The illicit traffic in manufactured narcotics was then to a 
large extent supplied by diversion from legal factories. 


The Board was required by the 1925 Convention to make 
an annual report—originally to the Council of the League 
of Nations; now to the Economic and Social Council of the 
United Nations. This report is also communicated to govern- 
ments and is published. The Board has also the right to call 
the attention of governments and of the Council to an unsa- 
tisfactory drug situation in any country or territory. The 
Board has used the means of publicity at its disposal to enlist, 
if necessary, the assistance of public opinion in urging upon 
governments the need to improve their narcotics adminis- 
tration. It has largely been due to Mr, May’s wise counsel 
that the Board’s constructive criticism was tactful and mode- 
rate where possible and outspoken where necessary. 


Criticizing sovereign governments and rallying public 
opinion for the purpose is a matter of the utmost delicacy 
and may involve an international body in many difficulties. 
The Board, however, has succeeded in maintaining the com- 
plete confidence of the international society of States for 
more than a quarter of a century, during which time a con- 
siderable number of governments have been the subject of 
its criticism. The Board’s impartiality and integrity have 
never been questioned. In co-operation with the Opium 


Advisory Committee of the League and later with the Com- 
mission on Narcotic Drugs, the Board has been instrumental 
in improving narcotics control to such an extent that in gene- 
ral the diversion of manufactured narcotics from the legal 
trade to the illicit traffic at present represents no serious prob- 
lem, at least on the manufacturing level. In all this the 
Board was never compelled to use its ultimate weapon 
—namely, to recommend the imposition of a narcotics 
embargo on a country in which excessive quantities of nar- 
cotic drugs have accumulated or which is in danger of becom- 
ing a centre of illicit traffic. 


When the two conferences on narcotic drugs were con- 
cluded in 1925, a number of controversial questions were 
left unanswered. The Foreign Policy Association invited 
Herbert May to make a study of the problems, particu- 
larly opium smoking, in the Far East. He prepared himself 
for this important task by studying in Washington, London, 
Paris and Geneva and by extensively perusing the literature 
on the subject. He then spent four months visiting India, 
Java, Sumatra, Singapore, Malaya, the Philippines, China 
and Japan (he was prevented by floods from visiting Siam). 


Upon his return in 1927 he wrote a report which proved 
to be of great importance for the subsequent discussions of 
the Opium Advisory Committee of the League of Nations. 
In the foreword to this report, which was published in March 
1927 by the Opium Research Committee of the Foreign 
Policy Association, the Executive Board of that Organiza- 
tion stated that the report had been “ made by an observer 
in whose honesty of purpose and care in observation it had 
absolute confidence ”. In this report, he made constructive 
suggestions for the limitation and control of opium produc- 
tion’ as premisses for the abolition of opium smoking. He 
proved eloquently the need for the immediate establishment of 
government opium monopolies as a transitional measure 
and for the final prohibition of opium smoking in the not 
too distant future. This report is very interesting, and its 
conclusions were largely borne out by later developments. 
In 1928 he was invited to discuss the report before the Opium 
Advisory Committee. 


Shorty after this, the 1925 Convention came into force 
and Mr. May was elected a member of the Permanent Cen- 
tral Opium Board on the nomination of the representative 
of New Zealand, and “thereby hangs a tale”. In those 
days the United States of America, not being a Member of 
the League, did not participate in the election by the Council 
of the members of the Board although it was expressly 
authorized by the 1925 Convention to do so. Some people 
in the United States, however, anxious to see on the Board 
an American familiar with the subject of international nar- 
cotics control, asked New Zealand to nominate Mr. May 
and New Zealand did so. Since that time, every five years 
the United States has taken part in the election both in the 
League and in the United Nations, and each time Mr. May 
has been re-elected on the nomination of the United States, 
and usually of some other countries as well. He has been 
a member of the Board from its beginning in 1928 and its 
president from 1946 to 1952; he is the only person who 
remains of those who started the work of the Board in 1928. 


Already quite familiar with the problems, he devoted from 
the outset a great amount of time and energy to the work 
on which he was now engaged. He attended as a “ spectator ”, 
as he modestly calls it, most of the Opium Advisory Com- 
mittee meetings from 1926 to the last one in 1940, and likes 
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to recall these halcyon days of that body, which counted 
amongst its members such outstanding personalities as Stuart 
J. Fuller of the United States of America, Sir Malcolm 
Delevigne of Great Britain, Sir John Campbell of India, 
Mr. Van Wettum of the Netherlands and Mr. Bourgois of 
France. It would, however, be erroneous to assume that he 
was only looking on. His expert knowledge and advice 
were greatly appreciated by the members of the Committee. 


The work at the meetings of the Permanent Central Opium 
Board was perhaps of a less spectacular character, but, es- 
pecially in the years of organization, it was sound spade-work 
and laid a strong foundation which proved very necessary 
in the dark years to come. The meetings were rather 
informal, The eight members sat around a table and talked 
as do members of an industrial board discussing day-to-day 
business. There were no minutes, only decisions, and no 
formal votes were taken. 


Amongst the people who built up a reputation for hard 
work and practical achievements Mr. May remembers in 
particular Leonard A. Lyall, who had spent most of his life 
in China, where, before returning to Great Britain, he had 
been head of the Chinese Maritime Customs; Dr. Otto 
Anselmino, ex-Director of Health of Germany, who knew 
“everything ” about narcotics (he published an ABC of 
Narcotic Drugs which is still very useful); later, Sir Atul 
Chatterjee (India), Professor Tiffeneau (France) and Judge 
Hanssen (Norway). 


The sytem of control of the narcotics trade was gradually 
being organized. This gradualness is one of the most striking 
features of narcotics control, taking into consideration as it 
must all kinds of obstacles such as ingrained human habits, 
ignorance, administrative difficulties and strong vested inte- 
rest without ceasing continuously to attack them. One of 
the merits of the pioneers of narcotics control was the fact 
that they formulated rules of control which were generally 
found to be necessary and practical, with the result that the 
international narcotics regime has been practically universally 
accepted. Mr. May’s wide experience in social and adminis- 
trative affairs was particularly useful in this period which was 
so important for the development of the present system of 
narcotic’s control. Under the 1925 Convention the system 
of estimates which governments were required to furnish 
was limited and not legally binding. The 1931 Convention 
remedied this situation. But there was another important 
weakness in the system of control as it was established in 
1925. Decisions of the Health Committee of the League to 
place an additional drug under international narcotics control 
were not only time-consuming, but also binding only on 
such governments as expressly accepted them. But speed 
in extending international control to a new drug is essential; 
otherwise addiction to it may be established and additional 
stores of dangerous drugs not accounted for may be piled up 
before the proper measures of protection can be taken. 
Mr. May was able to prove by studying the dates when 
benzoylmorphine and other esters of morphine came upon the 
market that it was years before their uselessness for anything 
but the illicit traffic was recognized. He therefore proposed 
an original approach to this problem : he declared that it 
was not sufficient to wait for the international control 
of a new drug until it had been proved to be dangerous : 
it was necessary to place under control in advance all sub- 
stances which, because of their chemical structure, might 
be suspected of addictive liabilities, and to free them only 
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after they turned out to be harmless. He stated that inter- 
national narcotics control should not apply to drugs the rules 
of criminal law relating to the conviction of persons. On the 
contrary, in this field the “ accused should not be acquitted 
unless he is proven innocent”. Accordingly, he brought 
forward what is still known as the “ May Proposal ”, which 
was intended to strengthen the international legislative pro- 


cedures for placing new drugs under control. The text of 
the proposal is as follows : 


Notwithstanding anything contained in Article 10! of the Second 
Geneva Convention, the provisions of that Convention shall apply to 
all alkaloids of opium and coca leaves and their derivatives, and all deri- 
vatives of all substances mentioned in Article 4 ® of the said Convention, 
unless and until the Health Committee of the League of Nations, after 
having submitted the question for advice and report to the Permanent 
Committee of the Office international d’Hygitne publique in Paris, finds 
that any such alkaloid or derivative cannot give rise to the drug habit, 
and unless and until the Health Committee communicates this finding 
to the Council of the League of Nations, and unless and until the Council 
communicates the finding to the Parties to this Agreement. 

This proposal was finally embodied in article 11 of the 
Convention of 1931, applying a system of provisional pro- 
hibition of the manufacture of and trade in all new phenan- 
threne alkaloids of opium or ecgonine alkaloids of the coca 
leaf. This article also made legally binding upon parties, 


without their consent, the decision to place a new drug under 
control. 


Almost as soon as the 1931 Conference ended, Herbert May 
had another international duty to perform. The Board sent 
him as an observer to the Opium Smoking Conference in 
Bangkok, which was held in November 1931. 


In 1933, the 1931 Convention came into force, and Herbert 
May was elected a member of the Drug Supervisory Body 
established by this treaty; to this body he has been re-elected 
ever since, and was its chairman from 1948 to 1953. As a 
member of both the Permanent Central Opium Board and 
the Supervisory Body and as a man who attended the meetings 
of the Opium Advisory Committee of the League, he per- 
formed functions which would have taken the full energy 
of any other man, but even during that period he found time 
for other activities such as acting as Counsellor to the High 
Commission for German refugees from 1933 to 1935. When 
the Opium Advisory Committee met for the last time in 
May 1940 for its twenty-fifth session, it could look upon 
the achievements of international narcotics control during 
the previous two decades and be proud of the results it had 
achieved — establishment of a legislative and administrative 
international system; stabilization of the licit manufacture of 
drugs at the level of the medical and scientific needs of the 
world; establishment of a system of estimates and statistics 
which was the basis of international accounting for all the 
licit operations of production of, trade in and consumption 
of narcotics; control of national and international distribution; 
co-ordination of the control system on the basis of the inter- 
national treaties by international organs. Finally, the prepa- 
ratory work for an international convention aiming at the 
limitation of the production of raw opium was very much 
advanced. 


' ie. the provision by operation of which new drugs are placed under 
international control in accordance with the provisions of the 1925 Con- 
vention. 


® This article lists the substances which fall under the more complete 
system of control. 
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It was clear, however, that war could destroy all these 
achievements, and on 29 September 1939 the Permanent 
Central Opium Board informed governments that it had 
decided that its activity should be kept up, as far as was 
practicable, even in the period of war. The Supervisory Body 
stated the same thing in December 1939, but it became more 
and more difficult for these two bodies to maintain close 
relationship with governments and it was necessary to create 
outside Switzerland centres where the work could be con- 
tinued. In February 1941 Mr. May became acting president 
of the Supervisory Body and as a member also of the Per- 
manent Central Opium Board he transferred his activity 
to Washington, D.C. He made there the necessary arrange- 
ments for the maintenance of the basic operations of inter- 
national narcotics control. He spent all the war years in 
Washington, with occasional trips to London in 1942 and 
1945. Mr. May has conveyed in moving, albeit very simple 
words, the feeling of that period : “ When the war broke 
out in 1939, the Board was in session, but when some mem- 
bers hurriedly left, it adjourned for lack of a quorum. In 
the spring of 1940, when Switzerland was threatened by the 
possibility of invasion, the Board was again in session in 
Geneva and again adjourned for the same reason, not, however, 
before authorizing me to set up an office in the USA and to 
continue to work from there. I persuaded the State Depart- 
ment to allow me to operate from Washington and suc- 
ceeded after a considerable effort with the Spanish authorities 
in getting visas for the staff to pass through Spain on their 
way to the United States of America, via Lisbon. The 
Washington office was also to serve the Supervisory Body. 
There being no League of Nations funds available to set up 
the office, two American foundations donated the necessary 
money. Much to their surprise, I imagine, they were paid 
back a considerable part of their funds when the offices were 
moved back to Geneva after the war. ” 


At the end of the war a number of persons interested in 
the international control of narcotics, being concerned that 
there should be no break in the continuity of control, however 
incomplete, requested Mr. May to go to the San Francisco 
Conference in 1945; the purpose was accomplished and the 
United Nations accepted the obligations formerly assumed 
by the League of Nations. During the war years a number 
of the occupied countries and even some of the belligerents 
had continued to send their drug statistics to the Board. 


At its first post-war meeting in 1945, the Board had to note 
with deep regret that it had lost three of its members directly 
or indirectly because of the war : Judge Hanssen, Mr. Dragan 
Milicevic and Professor Tiffeneau, but the work had to go on 
and Mr. May became chairman of the Board and the Super- 
visory Body. He has also represented the Permanent Central 
Opium Board as observer at all the sessions of the United 
Nations Commission on Narcotic Drugs and at many ses- 
sions of the Economic and Social Council. Control was 
quickly resumed : Mr. May made his contribution to prac- 
tically all important measures of the post-war period intended 
to strengthen international narcotics control, such as the pre- 
paration of the Protocol of 1948 bringing under international 
control drugs outside the scope of the Convention of 1931, 
and he made various constructive proposals for the limita- 
tion of the production of opium which became the subject 
of the Protocol for Limiting and Regulating the Cultivation 
of the Poppy Plant, the Production of, International and 
Wholesale Trade in and Use of Opium. Finally, the Com- 


mission started work on the draft Single Convention which 
has been undertaken to simplify and improve the existing 
international law and administrative machinery in the field. 
In that work again, the experience and wisdom of Mr. May 
proved invaluable. He wrote a very important article in 
the Bulletin on Narcotics on “ The evolution of the inter- 
national control of narcotic drugs ”, outlining the basic ideas 
which could guide the work of codification. He also gave 
valuable advice to the Division of Narcotic Drugs on this 
work. In 1955, he wrote a paper for the Bulletin on “ The 
Single Convention on Narcotic Drugs; Comments and 
Possibilities ”. There he expressed his ideas with originality 
and boldness. He stated, for instance, that a courageous 
approach towards reorganization of the international control 
machinery would constitute an important factor : tentative 
suggestions towards this aim were made, such as concen- 
tration of the functions of an administrative and legislative 
nature in a political body composed of governmients, meeting 
jointly with a few independent experts who would be charged 
separately with such functions as required an unpolitical 
approach; or, alternatively, concentration of the functions 
of an administrative and semi-judicial character in a body 
of experts, which would also assist in the preparation of 
legislation of the regulatory type, legislative functions being 
exercised by one of the general purpose organs of the United 
Nations. He also proposed the establishment of a system of 
international inspection permitting parties to the Single Con- 
vention to make reservations on this point, however, and a 
provision for regulatory powers to be exercised by an inter- 
national control organ. 
* 


* * 

In 1943, Mr. May took part in the conferences devoted 
to the preparation by the Division of Intercourse and Educa- 
tion of the Carnegie Endowment for International Peace of 
“a design for the charter of the general international orga- 
nization”. During these debates he succeeded in having 
placed in chapter 5 of this design the mention of the neces- 
sity for the continuance of the control over “ narcotics and 
other dangerous drugs ”. The part thus taken in the elabo- 
ration of that international charter induced Mr. May to serve 
as a member of the legal sub-committee of the Committee 
on Atomic Energy of the Carnegie Foundation, which draw 
up a draft convention on the utilization and control of atomic 
energy. 

While studying the problem of atomic energy, it occurred 
to Mr. May that what had succeeded so well for narcotics 
could also succeed as far as atomic armaments were concerned, 
and he wrote on that subject a short but very enlightening 
paper under the title “ Narcotic Drugs and Atomic Energy 
—Analogy of Controls”. As this paper clearly puts it, the 
problem in the case of both narcotics and atomic energy is 
one of restricting the use of a commodity which has both 
beneficial and dangerous possibilities. In each case the con- 
trol must be of the commodity itself from raw material to 
ultimate use, and of such a nature that legitimate use and sup- 
ply thereof may be assured while diversion for illicit purposes 
may be guarded against. Furthermore, if control is to be 
effective it must be international in scope and universal in 
application. In both cases the control must operate on all 
of three stages—the production or mining, as the case may be, 
of the raw material; the processing or extraction of the essen- 
tial substance; and the ultimate use. 
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One of the men who knew Herbert May best was fond 
of saying “ He will live to be a hundred and his hundredth 
year will be the busiest of all ”. 

In the words of the Chiraz poet “ The life of man is not 
measured in years only, but in deeds and knowledge ”. 


The life of Herbert May is a model of accomplish- 
ment and devotion to ideals. His countless friends wish 
for their own sakes and for the sake of his family that 
he enjoy health and unfailing activity for a long, long time 
to come. 











International police co-operation in the fight against 
the illicit traffic in narcotic drugs 


By J. Nepote, 


Deputy Seeretary-General of the International Criminal Police Organization 


A few days ago a terse announcement appeared in the 
press: “ Two men named Bistoni and Groce were taken 
into custody by the French police as they came off a plane. 
Wanted by Interpol, they were traced to Cuba and repa- 
triated at the request of the French authorities.” 


These few unsensational words put an end for the time 
being to a case which had kept the French, United States and 
Canadian police and Interpol headquarters busy for several 
months. 


Continuous organized co-operation between the police 
forces of the various countries in the fight against the illicit 
drug traffic increases from day to day. 


Readers of the Bulletin on Narcotics are so familiar with the 
criminal aspects and far-reaching consequences of this traffic 
that there is no need to repeat them in this article. Our 
intention is rather to explain the ramifications of the police 
campaign against the illicit traffic, especially at the inter- 
national level. 


Analysis of the Offence 


From the criminologist’s point of view, the illicit drug 
traffic is a very special type of offence. 

The ordinary crime or offence is typified by the fact that 
there is a “victim”. Murder, theft, burglary and fraud 
injure, in varying degrees, some person, who may go to the 
police to relate his mishap and to “lodge a complaint ”. 
The story told by the “complainant °"—the very word 
conjures up the idea of physical or moral suffering, of injury 
sustained—gives the police information which may make 
the subsequent investigation easier. Very often, indeed, the 
complainant may identify the offender. 


But nothing of the sort occurs in the illicit drug traffic. 
There are of course “ victims ”, but only in the moral or 
medical sense of the term. There is never a “ complainant ”, 
since nobody is going to “complain” to the police that 
he has bought a few grammes of opium. On the contrary 
the “ victim ”"—albeit an involuntary and docile one—is 
seeking the means of stilling his craving. He is at once the 
dupe and the confederate of the traffickers. He, like them, 
is against the police. Not only does he give no help, but he 
actually aids and abets the crime. 

Everyone implicated in the offence is blameworthy, so 
no one will talk or come into the open. 

In theft, burglary and many other crimes or offences the 
culprit almost always leaves his own tracks or traces which, 
when carefully examined by police experts, reveal clues 
and often supply irrefutable evidence. In the illicit drug 
traffic the investigator gets very few accurate pointers from 
clues. Packaging may disclose the town from which the 
drug was despatched; scientific analysis of the opium will 
show the area it came from; but, generally speaking, the 
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traffic is an operation which leaves, or is at any rate intended 
to leave, no trace when completed. 


The question of identification by fingerprints does not 
arise, except of course when the offender has been caught. 
Dust, footprints, bullets, wounds can lead to astute deduc- 
tions only in very rare cases. 


Another characteristic of the illicit drug traffic is that it 
entails great familiarity with the criminal underworld. Sup- 
posing you come into possession of 5 kg of heroin tomorrow, 
what would you do with it? You are hardly likely to find 
among the traffickers that “ first offender ” whom fortuitous 
circumstances have driven to crime. 


To traffic in narcotic drugs you have to know the dark 
and noisome alleys of the underworld. Whom do you 
buy from? To whom do you resell? You must know 
your suppliers and clients well and be sure they will keep mum. 

Precisely because “contacts” and a very special know- 
ledge of the underworld are required, the illicit traffic is a 
spheze for the habitual offender. 


Mr. H. J. Anslinger, United States Commissioner of Nar- 
cotic Drugs, has noted that 63% of narcotic law offenders 
arrested in the United States during a recent year had previous 
records and arrests! 1 

The illicit drug traffic is in the category of “ organized ” 
crime. In ordinary crime the offender, often a casual one, 
can work alone. It often happens that he needs no confe- 
derate, no witness, and that his act brings him a direct, imme- 
diate and easy gain. Things are not like that in the illicit 
traffic; everything must be calculated and prepared, and 
nothing left to chance. The illicit drug traffic has vast rami- 
fications, in which each individual plays a well-defined and 
often limited part; one will be the grower, another the manu- 
facturer, another the carrier, and yet another the salesman. 
Very large sums of money must be available at certain stages 
in the traffic. Some contribute money, others the “ tricks 
of the trade ”, others the daring; but all are links in an un- 
broken chain. 

Lastly, if one adjective is more appropriate to the illicit 
drug traffic than any other, it is “ international ”; and that 
is perhaps the foremost characteristic of this kind of offence. 


There is, of course, a far from negligible local traffic, which 
sets the authorities a wide variety of problems, depending 
on its origin. 


In some countries consumption is a habit handed down 
from father to son and indulged in by almost the whole 
population. These are usually countries which produce 
some narcotic drug and in which drug production and con- 
sumption problems are closely related to general educational 
and health problems. 


» Bulletin on Narcotics, Vol. V, No. 2. 
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In non-producing countries the “local” traffic is carried 
on by fraudulent transactions within the doctor/patient 
relationship (forged prescriptions, double prescriptions and 
the like). A few addicts’ needs can be met in this way. 


In the main, however, the illicit traffic operates on a much 
larger scale, as the large quantities of narcotic drugs required 
by a very large number of customers cannot be procured 
by such methods. The drugs must therefore be smuggled 
in. The smuggler’s routes cover tremendous distances, up 
mountains, across oceans and countries where nature is most 
hostile to man, and over the best-guarded and most closely 
watched frontiers. Persian opium reaches Hong Kong by 
way of India and Singapore. Heroin from Italy or the 
Lebanon goes to the United States. Drugs seized in Mada- 
gascar come from Marseilles or the Near East. 


The routes followed are sometimes odd and apparently 
illogical, They run through the places where the traffickers 
meet the fewest obstacles to those where the drugs are most 
in demand—and therefore most expensive. The trafficker, 
like any other trader, has a “ nose for profits ”. 


But, whereas the patient who merely falsifies his prescrip- 
tion is not very “ dangerous ”, the trafficker is a social menace, 
since not only does he supply vast numbers of individuals 
with the means of satisfying their craving, but it is to his 
interest that the number of addicts should grow in order 
to swell his custom, and hence his profits. 


Essentials of Suppression 


The various characteristics of the illicit drug traffic described 
above obviously affect methods of suppression, and the ser- 
vices responsible for combating the traffic have adopted 
appropriate tactics. 

As has been seen, the police are in this case deprived, so 
to speak, both of statements by the victim and of clues or 
traces which would lead to the identification of the offender. 


They can hardly ever count on testimony to support a 
charge. The traffickers have plenty of friends and are well 
versed in the “ code of the underworld”. Shady club pro- 
prietors, registered prostitutes, pimps and frequenters of low 
dives have never much to say when questioned by police 
officers. Trusty associates will always come forward to 
back a suspect’s alibi. The police must therefore try to catch 
the trafficker red-handed, if they are to prove their case 
against him in court. If a trafficker is caught in the act, all 
his denials, alleged intentions and alibis will go for naught. 


Here the police are clearly prevented from using many 
of the normal weapons in their armoury; but of the others 
they make more thorough and more active use. 


In the first place, they “ shadow ”. There is no better way 
of making certain that the subject is a trafficker than accu- 
rately noting all his contacts and acquaintances, ascertaining 
precisely how he spends his time and watching the appoint- 
ments he keeps. This almost always requires team-work 
using modern methods. Not motor-cars—which are no 
longer a sign of up-to-date technique—but, for instance, 
the telelens to photograph a suspect’s comings and goings 
from a distance,? or wireless to maintain contact between 
the police officer working on his own and his team chief or 


* This method was very successfully used by the French police (Central 
Office for Narcotic Drugs) in the Montgeron case (July 1952) (see Bulletin 


on Narcotics, Vol. V, No. 4, article by C. Vaille and E. Bailleul). [Editor's 
note] 


his colleagues, or even helicopters from which to watch 
the movements of a suspect car in heavy city traffic. 


The police also use “ information received”. This is an 
extremely tricky side of investigation. If the information 
is gathered by a third party (popularly known as a “ stool 
pigeon ”), he must be protected against reprisals, and parti- 
cular care has to be exercised to ensure that the police do not 
become his tools. The use of informers in drug-trafficking 
circles is always a tricky matter. 


If the information is gathered direct—i.e., by the police 
officer himself, cunningly passing himself off as a drug 
fiend—there is indubitably a double danger : the physical 
and technical danger of being “ spotted ” and the legal danger 
that the courts may regard the officer’s activity as incitement 
to commit an offence, so that he ceases to be the accuser 
and becomes the accused. 


Hence, a detective making an undercover inquiry is chary 
of imputing a guilty intention to anyone. He is careful 
not to incite the innocent or unwary to commit the offence. 

The most the detective can do is to produce the circum- 
stances in which the offender will of his own accord provide 
legal evidence of his criminal acts. 


What evidence could be more conclusive than the sale 
of the drug to the police officer by the trafficker himself? 


When a police officer catches out an offender in this way, 
how can he be charged with incitement, however strict the 
respect for the human person? 

Indeed, there are almost no legal precedents anywhere for 
such a course. 

To depict the trafficker as a victim of incitement and 
* machinations ” by the police would be to show a wrong- 
headed devotion to the liberty of the individual. The true 
friend of liberty in this case is he who safeguards a healthy 
person against slavery to drugs and keeps unscrupulous 
traffickers out of his way. 

Does the trafficker have any qualms or worry about the 
human person when he is trying to lure young people into 
the vicious circle of drug-taking in order to peddle his wares ? 
If he gets the worst of a bargain one fine day, it is all part 
of the game. 

Another very successful method tried out in recent years 
is co-ordinated police action. 

Local police forces undoubtedly get results in dealing with 
the local drug traffic : detecting addicts, quack doctors and 
chemists, petty drug peddlers, etc., But, as we have seen, 
the most dangerous aspect of the traffic is often its inter- 
national side. 

As frontiers are no bar to the traffickers, it would be a 
pity if they hampered the forces working against the traffic. 


Separate police action within each country might prove 
only partially effective unless it was linked up with similar 
action in other countries. 

Good national co-ordination must, however, be achieved 
before international co-operation is feasible. This is easy 
enough when the police within a given territory are unified 
and centralized; but in many countries the police authorities 
are decentralized and work independently. The 1936 Con- 
vention on the suppression of illicit traffic therefore prescribed 
and encouraged co-ordination of activities in each country 
through a “ central office” set up to centralize, co-ordinate 


and inspire all services responsible for combating the illicit 
traffic. 
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The same convention went on to prescribe international 
co-ordination by recommending (article 12) contacts and 
direct exchanges of information between these “ central 
offices ”. 


Independent of this convention, but imbued with its prin- 
ciples, an international organization specializing in the inter- 
national suppression of crime, the International Criminal 
Police Organization, has been helping to improve these 
contacts and develop this police co-ordination. It has applied 
to the narcotic drugs problem the methods it has gradually 
worked out over its thirty-five years of existence. 


These methods will be summarized in the second part of 
this article; but any reader concerned with efficiency and 
sound administration should realize at once that the ICPO’s 
efforts to suppress the illicit drug traffic are designed to har- 
monize perfectly with those of other international bodies : 
the Permanent Central Opium Board, the Drug Supervisory 
Body and the Commission on Narcotic Drugs assisted by 
the Division of Narcotic Drugs, with which we enjoy 
close, sincere and fruitful relations. 


The first two of these bodies are mainly concerned with 
controlling production and supervising distribution, while 
the Division of Narcotic Drugs is the permanent extension 
of the Commission on Narcotic Drugs in the United Nations 
Secretariat. Much of the division’s work is devoted to the 
illicit traffic in narcotic drugs: publication of the annual 
reports from governments, reports on seizures and statistics 
for the Commission on Narcotic Drugs. 


The division’s main concerns as regards the illicit traffic 
are the legislative aspects of its suppression and the supply 
of general information to the Commission on Narcotic 
Drugs and to governments. 


Its constant aim being to take an effective share in the 
work without in any way embarrassing the bodies set up 
under the conventions, the ICPO has selected a task essentially 
within the scope of police technique : preventive and puni- 
tive action against traffickers operating individually or in 
organized gangs. 


The International Criminal Police Organization 


The International Criminal Police Organization has already 
a fair amount of experience behind it, having been set up in 
1923 on the proposal of the Police Commissioner of Vienna, 
where it had its headquarters until 1944. As early as 1938 
its influence extended beyond Europe and, as will be seen 
later, it had some standing with the League of Nations. It 
was broken up by the second World War, but was recon- 
stituted in 1946 on the proposal of Mr. F. E. Louwage, a 
Belgian senior police official, its headquarters being trans- 
ferred to Paris. 


Statute 


Between 1923 and 1956 the International Criminal Police 
Commission (ICPC), as it was then called, was governed by 
a very simple statute which was adequate by earlier legal 
standards and had the great advantage of enabling the orga- 
nization to expand and become almost world wide, especially 
after 1946, while yet immune from the vicissitudes of inter- 
national politics. 


The organization, however, developed to a point where it 
was compelled to consolidate and modernize its legal struc- 
ture. The reform was completed in 1956 at the twenty- 


sixth session of its General Assembly, after preparatory work 
lasting some eighteen months. 


The new statute was adopted almost unanimously. A brief 
resumé follows : 


Members : 


Article 4 of the statute states that each country may desig- 
nate as a member of the Organization any official police 
body whose functions fall within the scope of the Organi- 
zation’s activities. 

Application for membership must be submitted to the 
Secretary-General by the competent government authority. 
Membership shall not become final until approved by a two- 
thirds majority of the General Assembly. 


Fifty-eight countries and territories on all continents are 
now members of the ICPO.3 


Terms of reference : 


The Organization’s general aims are set out in article 2 
of the statute, as follows : 


(a) To ensure and promote the broadest possible mutual 
aid among all criminal police authorities within the frame- 
work of existing national laws and in the spirit of the Uni- 
versal Declaration of Human Rights; 


(b) To establish and promote all institutions able to con- 
tribute effectively to the prevention and punishment of 
common-law offences. 


The illicit drug traffic obviously lies within this field of 
activity, as well as theft, fraud, murder, counterfeiting, the 
white slave traffic, etc. 


Conversely, the Organization is strictly debarred from any 
action or interference in matters or cases of a political, mili- 
tary, religious or racial nature. 


Thus the ICPO takes the form of an administrative union 
operating with the approval and under the control of the 
government authorities. 


The Organization’s General Assembly, which meets once 
a year, decides its general policy. Any member may be 
represented by one or more delegates, and the head of each 
delegation is appointed by the competent government autho- 
rity of his country. 


As it is a technical organization, its statute stipulates that 
members shall endeavour to include in their delegations 
senior officials of organs performing police functions, officials 
whose work in their own country is related to the Organi- 
zation’s activities, and experts on items included in the 
agenda. The General Assembly will therefore be largely 
composed of experts. 


Under the General Assembly there is an Executive Com- 
mittee, composed of the Chairman of the Organization, the 
two Vice-Chairmen and six delegates. The function of this 
executive committee, the members of which are elected for 
three years (except the Chairman, who is elected for four 


* Argentina, Australia, Austria, Belgium, Brazil, Burma, Cambodia, 
Canada, Ceylon, Chile, Colombia, Costa Rica, Cuba, Denmark, Domi- 
nican Republic, Egypt, Finland, the Federal Republic of Germany, 
France, Greece, Guatemala, Haiti, India, Indonesia, Iran, Ireland, Israel, 
Italy, Japan, Jordan, Lebanon, Liberia, Libya, Luxembourg, Mexico, 
Monaco, the Netherlands, Netherlands Antilles, New Zealand, Norway, 
Pakistan, Philippines, Portugal, Saar, Saudi Arabia, Singapore, Spain, 
Surinam, Sweden, Switzerland, Syria, Thailand, Turkey, United Kingdom 
of Great Britain and Northern Ireland, United States of America, 
Uruguay, Venezuela, Yugloslavia. 
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years) is to see that decisions of the Assembly are carried out 
and to supervise the Secretary-General’s conduct of business. 


The Organization has permanent departments installed at 
the Office of the Secretary-General, 37 bis, rue Paul Valéry, 
Paris. That office is responsible for putting the Assembly’s 
decisions into effect and acts as an international centre for 
combating crime and as a technical information centre. It 
does all preparatory work for sessions of the General Assem- 
bly and publishes all the Organization’s literature. 


The secretariat comprises the General Secretary (at present 
Mr. Marcel Sicot), who is proposed by the Executive Com- 
mittee and appointed for five years, and technical and admi- 
nistrative staff. The total establishment at the moment is about 
fifty officials, almost all of them professional police officers. 


Permanent Co-operation 


In the pursuit of its aims, the Organization “ needs the regu- 
lar and active support of its members ”. These are the actual 
words of article 31 of the Statute, and they cannot be over- 
emphasized. 

Since the Organization as such has no powers of its own 
and cannot take direct action, what would it be without the 
contribution and mutual trust of its members? 


Interpol is basically a manifestation of “team spirit” in 
its broadest sense; it is, above all, the symbol of the efficient 
mutual aid freely given, in the general interest, by police 
forces beyond their own national frontiers. 


The whole machinery is based on goodwill; but, if it is 
to give the best possible results, it must be efficient and 
“ organized ”. 

To that end the ICPO has asked each country “ to desig- 
nate a body to act as a national central office”. This office 
will be responsible for liaison with police departments in 
the country concerned; with other bodies in other coun- 
tries co-operating with the national central office; and with 
the Organization’s secretariat. 

That is the principle, but owing to constitutional or admi- 
nistrative limitations there are cases in which a national cen- 
tral office cannot be designated—e.g., in very many federal 
countries, where police administration is decentralized and 
the federal departments have limited powers. In such cases 
the Secretary-General may consult with the authorities of 
the country concerned as to the best methods of ensuring 
effective co-operation (article 33 of the statute). 


With regard to the illicit drug traffic, the question must 
arise whether the arrangements for co-operation made by 
the ICPO are in harmony with the provisions of the inter- 
national conventions, of the 1936 Convention in particular. 


The answer would appear to be in the affirmative. 


1. Where the police administration is centralized and has 
wide powers and, hence, the central police departments also 
deal with the drug traffic, the ICPO central national office 
and the central offices prescribed in the 1936 Convention 
are merged or co-exist under the same authority, and the 
department centralizing information on the illicit drug traf- 
fic is automatically included in the Interpol co-operation 
system. This is the case in Belgium, Canada, Denmark, 


Egypt, Indonesia, the Netherlands, Turkey and many other 
countries. 


2. Where the police administration is decentralized but 
there is a specialized national office responsible to federal 
or other authorities, this central office works in direct co-ope- 


ration with the ICPO and is itself a central office specializing 
in one form of suppression. Switzerland and the United 
States are typical examples. 


3. Where a centralized or centrally co-ordinated police 
force and a central narcotics bureau operate under different 
administrative systems—which is very exceptional—there is 
nothing to prevent direct co-operation between the ICPO 
and the narcotics bureau under article 33 of the ICPO’s 
statute. Besides, there will be no need for it if the central 
office’s functions are purely administrative. 


It is, therefore, not surprising that ICPO’s modern machi- 
nery fits in so well with that prescribed in the 1936 Con- 
vention. Indeed, as early as 1926, the General Assembly 
of the ICPC, meeting at Berlin and considering the suppres- 
sion of the “ illicit trade in poisonous drugs ” proposed that 
“ suppression be centralized in the hands of the police by the 
establishment of a central agency in each country to exchange 
with similar agencies in other countries the names of traf- 
fickers, particulars of other suspect sources and relevant 
information of all kinds ”. 


In January 1931 an ICPC delegation presented these views 
to the League of Nations commission which was drafting 
the preliminary texts that were subsequently to become the 
1931 and 1936 Conventions. Just as in 1929 ICPC represen- 
tatives had had their suggestions adopted by the authors of 
the convention relating to counterfeiting currency (20 April 
1929), so in 1931 and 1936 they found their views received 
with the greatest consideration by the League of Nations.5 


Methods of Co-operation 


Now that we have a fairly clear idea of the structure of 
the ICPO, let us now see how it performs its functions : 


Its first endeavour is to establish direct and permanent contacts 
between the national central offices described above. 


(a) The annual sessions of the General Assembly are ex- 
tremely important from that point of view, They make 
possible direct contact among police chiefs or experts, whom 
they provide with an opportunity of solving or smoothing 
out many bilateral problems, and serve to establish that 
atmosphere of trust without which police co-operation is 
impossible, if not unthinkable. 


Human contacts are of first-rate importance. They make 
possible quick comparison of problems, and, above all, 
show all concerned that despite political and geographical 
barriers there are common exigencies and broad general 
principles on which lasting co-operation can be founded. 
Since its inception in 1923 the ICPO has held twenty-five 
General Assembly sessions. It has met yearly since 1946, 
and the next session is to be held at Lisbon in June 1957. 


(b) The addresses of the national central: offices are circulated, 
and each of the offices is asked to use the word “ Interpol ” 
followed by the name of the city as its telegraphic address. 
That is the explanation of this term which has become sym- 
bolic both of the ICPO and of the very idea of international 
police co-operation. 


* Article 33 : in the case of a country where the provisions of article 32 
prove inapplicable or inadequate as a means of achieving effective cen- 
tralized co-operation, the office of the Secretary-General shall decide, 
in consultation with the country concerned, the most suitable methods 
of ensuring effective co-operation. 

5 See Proceedings of the International Conference for the Adoption of a Con- 
vention for the Suppression of Counterfeiting Currency (C.328.M.114.1929.I]). 
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(c) To make such contacts even easier, the ICPO has set 
up an entire wireless network, technically co-ordinated by 
the international station at Paris and comprising the national 
police wireless stations of many countries.6 This network 
carries some 20,000 messages a year and can make general 
broadcasts at record speeds. 

All the above is actually in effect an application of article 12, 
paragraph 1, of the 1936 Convention. 


With direct contacts between the central offices thus 
ensured, the ICPO has turned its secretariat into a real infor- 
mation and co-ordination centre for police affairs. 


Technical records? have been compiled from information 
supplied by the police departments of member countries, 
comprising : 

A general file now containing the names and aliases—classi- 
fied phonetically and alphabetically—of some 100,000 
individuals; 

Fingerprints; 

Anthropometric cards with the criminals’ distinguishing 
marks or features; 

Photographs. 


These records do not of course concern only traffickers 
in narcotic drugs; but that is precisely one of their great 
advantages. “Drug crimes”, if they may so be termed, 
are filed together with other crimes in general, and the real 
identity of the master criminals is to be found in this huge 
melting-pot of criminal records: This not only fulfils a 
recommendation adopted by a police congress at Antwerp 
(September 1938), which deemed “highly desirable and 
appropriate the establishment of an international bureau for 
matters concerning poisonous drugs”, but has the further 


advantages that it does not partition off “ drug crimes ” from 
other forms of crime. 


Once compiled, these records are so utilized as to be of the 
greatest possible value to those for whom they are intended 
—i.e., the police departments of countries members of the 
Organization, for each country retains its full sovereignty as 
regards police action, whether preventive or punitive. Each 
retains complete freedom of action. National sovereignty 
remains whole and entire. 


It would be a gross error to assume that the Secretary- 
General of the ICPO can send detectives all over the world 
to investigate crimes and arrest criminals. On the contrary, 
the secretariat of the ICPO acts as a clearing house, extracting 
the substance from all the information recei¥ed from the 
various countries and transmitting it to all whom it may 
concern. For instance, it circulates descriptions of traffickers, 
either to encompass their arrest or to suggest preventive 
measures; it informs all the national authorities concerned 
of any gaps noted in the direct contacts between the national 
central offices; and it gathers the data for large-scale surveys 
of gang composition and: organization. 


This information is compiled from the police point of view 
for police use. 


* The network now comprises stations at Wiesbaden, Vienna, Brussels, 
Copenhagen, Madrid, Helsinki, Paris, London, Tel-Aviv, Rome, Luxem- 
bourg, Oslo, The Hague, Lisbon, Saarbrucken, Stockholm, Ziirich and 
Ankara. 


7 This refers to the documentation assembled after 1947, since that 


compiled in 1923 and 1944 was destroyed at Berlin and Vienna during 
the war. 


If a trafficker on the run is wanted, a warning to the police 
of all the countries now covered is sent out over the wireless 
network in a few hours, and a few days later his exact descrip- 
tion (i.e., with fingerprints and photographs) is circulated 
from Japan to Chile, from Canada to New Zealand. 

If a suspect is to be watched or an old lag looked up, his 
description is transmitted. If a national of some country 
is convicted at the other side of the world, the country con- 


cerned is immediately informed and the offender’s criminal 
record is compiled. 


Furthermore, national police departments inform the 
ICPO secretariat when they contact each other directly, by 
sending in copies of letters or messages exchanged. They 
regularly transmit to the ICPO information on the activities 
of criminals, seizures and the like. 


As may be seen, the net spread under the auspices of Inter- 
pol is strong and supple in the mesh. 


It must be repeated, however, that this is due to the spirit 
of co-operation and goodwill of the departments in the 
various countries (national bureaux or offices), which have 
willingly maintained a common discipline in the general 
interest. 

Let us quote a few specific examples in illustration of this 
system of police co-operation : 

Since 1 January 1951, the attention of the police authorities 
in all countries has been specially drawn to 188 international 
traffickers. 

In 1955, 306 reports of varying value on cases of illicit 
traffic were sent to 46 countries. 


In June 1955, the Lebanese police notified the arrest of 
Ali Ibn Mohama for trafficking in narcotics. The ICPO 
identified him as Lee Mo, who was convicted several times 
in the United States between 1927 and 1946 for theft and 
trafficking in narcotics. 

In May 1955, the Canadian police informed the ICPO that 
a certain Rozenblatt was going to Europe to renew his 
supplies of heroin, A warning was immediately sent to the 
European police forces. So an unobtrusive watch was kept 
on the trafficker’s movements in France, and then in Ger- 
many. The Belgian police reported that Rozenblatt had 
been implicated at Namur in 1953 in trafficking in forged 
dollars. 

At Bremen (Germany) Rozenblatt met his mistress, who 
sailed for Montreal on 22 July. Rozenblatt returned to 
France, whence he flew to Canada on 28 July. The watch 
was resumed by the Canadian police. On 5 August, Rozen- 
blatt was arrested and 1 kg 800 g of heroin was found at 
his home. On examining Rozenblatt’s fingerprints, the 
ICPO established that he was really Sztulman, an inter- 
national crook convicted several years previously in Germany, 
Poland and Switzerland. 

To complete this survey of ICPO activities in combating 
the illicit drug traffic, reference must also be made to the 
studies of general principles carried out at the annual sessions 
of its General Assembly; the ideas and advice that it disse- 
minates through its resolutions; and its assistance to the 
United Nations Commission on Narcotic Drugs. 

+ 
* * 

Other authorities of course besides the ICPO, not to men- 
tion the United Nations, have also contributed by interna- 
tional action to the international campaign against traffickers. 
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The United States Narcotics Bureau, which has to cope 
with an intense illicit traffic within the United States, has for 
many years, at considerable expense, fought what might 
be called an “ advance guard ” action against it. 


Making the utmost use of the facilities provided under 
the 1936 Convention and special agreements, Commissioner 
H. J. Anslinger has sent several of his best detectives to “ sen- 
sitive spots ” in the world to root out traffickers, in co-ope- 
ration with the police forces of the countries concerned. 
As skilled and daring investigators, with copious resources 
and nearly always the full support of the local authorities, 
the agents of the United States Narcotics Bureau on mission 


abroad have helped the national police forces to record many 
spectacular successes.® 


Owing to their “ regional ” commitments in various parts 
of the world, the British authorities have widened the com- 
petence of narcotics agencies situated at strategic points. 
For instance, the Singapore Narcotics Bureau is responsible 
for part of south-east Asia. 


Again, the Cairo Anti-Narcotics Bureau, founded by the 
celebrated Russell Pasha, a few years ago became the Per- 
manent Anti-Narcotics Bureau of the Arab States League. 
This bureau’s competence embraces the Middle Eastern 


countries belonging to the League and it has fairly wide 
powers.® 


All these meritorious activities are perfectly compatible 
with the work of the ICPO, since the United States Nar- 


8 See Bulletin on Narcotics, Vol. V, No. 4, article by G. H. White, and 


International Criminal Police Review, No. 99, June - July 1956, page 171, 
article by C. Siragusa. 


® See Bulletin on Narcotics, Vol. VII, No. 1, article by Aziz Safwat. 
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cotics Bureau, the Egyptian police, the police of the other 
Arab countries and the Singapore authorities, are all members 
of Interpol. 


+ 
ae” 


The ICPO, in close co-ordination with the League of 
Nations and, later, with the United Nations, has for thirty 


years been endeavouring to help to combat the illicit drug 
traffic. 


The question was being asked a few years ago in some 
quarters whether the ICPO’s activities might not be ham- 
pering or duplicating to no purpose the work of the other 
international agencies. It is our constant concern not to 
exceed our competence, and we hope these misgivings have 


been dispelled. 


In 1954 the Economic and Social Council, on the proposal of the Com- 
mission on Narcotic Drugs, adopted a resolution, under which it : 

Invites Governments to co-ordinate their efforts in this sphere [narcotic 
drugs} and in so doing to use all existing means; 

Draws their attention, in this connexion, to the work of the International 
Criminal Police Commission, which is in a position to lend valuable 
assistance in the suppression of the illicit traffic by means of the distribution 
and immediate use of information at its disposal; 

Requests Governments to furnish that organization as promptly as 
possible with any information which may be of international value relating 
to persons involved in cases of illicit traffic in narcotic drugs. 


The Commission on Narcotic Drugs, in which the ICPO 
has always found ready support and ample understanding, 
reiterated that advice to governments in 1955 and 1956. 

Finding one country after another joining in its activities 
and the highest international bodies lending it their autho- 
rity, the ICPO is certain that it is on the right road. It will 
not betray the trust reposed in it. 








Abuse of barbiturates 


By Harris Isbell, M.D. 





From the NIMH Addiction Researeh Center, PHS Hospital, Lexington, Ky.' 


Barbiturates are powerful depressants of the central nervous 
system and, like other such drugs, they are misused in various 
ways by maladjusted people—in suicidal attempts, to reinforce 
the effects of alcohol, and as antidotes for stimulants of the 
central nervous system. "When taken over a long period 
and in large amounts, they lead to an addiction with, upon 
withdrawal, a specific abstinence syndrome. 


The clinical symptoms of barbiturate intoxication are almost 
the same as those of alcoholic intoxication : difficulty in think- 
ing, impairment of ego controls, poor judgement, emotional 
instability, and at times, a toxic psychosis. The neurological 
signs in acute and chronic barbiturate intoxication include 
nystagmus, dysarthria, and ataxia in gait and station. People 
intoxicated with barbiturates are obviously a threat to them- 
selves and society. 


Until 1928. barbiturates were thought not to be addiction- 
producing, but Pohlisch described in that year the abstinence 
syndrome after withdrawal of barbiturates. This was con- 
firmed later on, and Seevers and Tatum, for instance, observed 
convulsions following withdrawal of sodium barbital from 
chronically intoxicated dogs. Fraser and Isbell noted not 
only convulsions, but also a “ canine ” delirium. 


By now the clinical symptomatology of this form of 
addiction has been fully described. After withdrawal of the 
drug from addicts consuming 0.8 g or more of pentobarbital 
or secobarbital daily, the following symptoms were observed : 
weakness, tremor and anxiety in all cases; convulsions in 75% 
of the cases, toxic psychosis very similar to delirium tremens 
in 60%. A case of death due to abstinence from barbiturates 
has been reported. In cases of daily consumption of 0,6 g 
of the above-mentioned barbiturates, the more severe symp- 


+ The present note summarizes, by permission of the author, an 
editorial published in the Journal of the American Medical Association, 
162: (17) 660 (October 13) 1956. 
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toms rarely occur, and if the addict has been consuming 
only 0.4 g daily only minor disturbances appear. This is 
important because it shows that this addiction to barbiturates 
occurs only under conditions of uncontrolled abuse and not 
with the doses ordinarily used. 


For the time being, information on this type of addiction 
is incomplete. For instance, little if anything is known 
about the incidence of the condition, the psychiatric and social 
factors, and the biochemical and physiological disturbances 
responsible for the withdrawal symptoms, but there is a 
strong resemblance between the syndrome of abstinence 
from barbiturates and that of abstinence from alcohol : convul- 
sions and delirium occur in both conditions, so that the 
conclusion could be reached that both these intoxications may 
induce similar changes in the functioning of the central nervous 
system and may be partly equivalent in terms of pathological 
physiology. In that case, adequate doses of alcohol should 
suppress or attenuate withdrawal sumptoms from barbiturates, 
and vice versa. Fraser has shown recently that this is true 
in the first instance. For the moment, the substitution of 
barbiturates for alcohol in animals chronically intoxicated 
with it has not been tried, but it seems very probable that 
chronic alcoholic and barbiturate intoxication are partially 
equivalent. This is why chronic alcoholics substitute barbi- 
turates for alcohol, and conversely. 

In view of these facts, 


it is very important that physicians 
realize that barbiturates 


can be dangerous and can create 
addiction. Prescriptions for barbiturates should be limited 
in amount, and the laws against refills on prescriptions should 
be strictly observed. Great care should be exercised in pre- 
scribing barbiturates : simple insomnia is seldom a valid 
indication for their use. Prescriptions for unstable persons 
should be carefully weighed and the cases followed up, and 
barbiturates should not be prescribed to strangers unless 
the indication for them is plain. 
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The problem of barbiturates 
in the United States of America 


Barbiturates are not included in the group of substances under inter- 
national control. However, in certain respects they present problems 
analogous to those arising in narcotics control, and the international 
bodies have on several occasions given attention to the question whether 


elements of that control, more particularly of a national character, were 
needed, 


At its third session, in 1952, the Expert Committee on Addiction- 
producing Drugs of the World Health Organization reviewed the situation 
with respect to the use and abuse of barbiturates in the world and the 
effects of chronic intoxication from these substances,! and it recorded its 
opinion that it was advisable to take nieasures to strengthen the control 
over barbiturates on the national level. Such measures might include 
the following : (1) barbiturates should be dispensed only on prescription; 
(2) each prescription should specify the number of times it may be refilled 
or repeated; (3) a careful record should be kept of each prescription. 


At its seventh session, in 1956,2 the Committee noted that according 
to the evidence at its disposal the consumption of barbiturates continued 
to increase; the situation with respect to them had not improved. In its 
opinion, barbiturates were habit-forming, and there was a critical dosage ® 
at which they could produce a drug addiction dangerous to public health, 
although differentiation amongst them with respect to the intensity of 
this liability could not yet be made. The Committee continued to be of 
the opinion that contrc! measures at the national level were sufficient, 
but needed close attention, and in some instances definite strengthening. 
The measures suggested by the Committee were the same as those indicated 
at its third session. 

The Commission on Narcotic Drugs, on the proposal of the represen- 
tative of Egypt, decided to consider the problem of barbiturates at its 
twelfth session which will meet in New York at the end of April 1957. 
A good deal of material on the question has recently become available, 
in connexion with official inquiries in the United States, which throws 
much light on the problems involved. 


In the United States, the problem of barbiturates has lately 
been studied on the national level by several committees : 
the President of the United States appointed, in 1954, an 
Interdepartmental Committee composed of representatives 
of the Departments of State, Treasury, Defence, Justice and 
Health, Education and Welfare, with the aim of making 
a comprehensive, up-to-date survey on the extent of narcotic 
addiction, and to expedite a systematic review and improve- 
ment of the narcotics programmes, local, national and inter- 
national. The Committee in its report * submitted recom- 
mendations, the last of which—No. 14—dealt in the following 
terms with the problem of barbiturates : 


The Committee noted striking similarities between the individual and 
social problems raised by the abuse of narcotic drugs, and such substances 
as marihuana, barbiturates, amphetamines, and others which affected 
emotional behaviour. It had been observed that the circumstances and 
attitudes underlying excessive habitual use of such depressants and sti- 
mulants frequently paralleled or preceded those associated with the 


* See Bulletin on Narcotics, Volume IV, No. 3. 
* See Bulletin on Narcotics, Volume IX, No. 1. 


3 See, e.g., the view of Drs. Isbell and White cited below, according 
to which this dosage is “ far in excess of those used therapeutically ”. 


* See Bulletin on Narcotics, Volume VIII, No. 2. 
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narcotics. It was recominended that a similar study of the extent and 
effects of the improper use of such drugs be undertaken, with a view to 


determining the appropriate scope of federal state and local regulatory 
controls, 


In addition to the President’s Committee there were two 
committees of the United States Congress dealing with the 
problem of narcotic drugs. The Committee on Ways and 
Means of the House of Representatives directed, at the close 
of the first session of the 84th Congress, the appointment of 
a sub-committee for the purpose of making an investigation 
and study of illicit trafficking in narcotics, barbiturates and 
amphetamines in the United States. This sub-committee 
conducted public hearings in different cities. The Committee 


gave its findings in a special report,® and made inter alia, the 
following recommendations : 


1. Legislation based on the inter-state commerce clause should be 
enacted immediately to provide more stringent federal controls with 
respect to barbiturates and amphetamines so as to prevent their continued 
abuse. 

2. Legislation should be enacted immediately to control the importation 
and exportation of barbiturates and amphetamines. 

3. Possession through other than authorized sources should be made 
subject to proper penalties. 

4. The Food and Drug Administration should be provided with addi- 
tional appropriations to permit an increase in their enforcement personnel 
to cope with the illicit traffic in barbiturates and amphetamines. 

5. State and local governments should be urged to increase their enforce- 
ment activities to combat the abuse of barbiturates and amphetamines. 

6. The states should be urged to adopt uniform legislation to control 
barbiturates ¢nd amphetamines and provide adequate penalties for violation. 

7. The states and local communities should establish a programme for 


the treatment and rehabilitation of barbiturate addicts and chronic users 
of amphetamines. 


8. The current programmes for education of physicians, pharmacists, 
nurses, and all other persons handling barbiturates and amphetamines 
concerning the dangers inherent in these drugs should be intensified. 
The Federal Government, through its qualified agencies, should co-ordinate 
its endeavours in this field with the associations and groups representing 
the manufacturers, physicians, pharmacists and others in the drug field. 

9. The Federal Government, in co-ope:ation with state and local 
authorities should maintain appropriate surveillance and records so as 
to be able to determine the adequacy of applicable laws and enforcement 
procedures relating to barbiturates and amphetamine abuse. 


The Hon. Hale Boggs introduced a bill amending the 
federal Food, Drug and Cosmetic Act (as amended), which 
provided, inter alia, for prohibition of the manufacture, 
compounding, processing, sale, delivery, other disposition 
or possession of any barbiturates except by persons, enterprises 
or institutions authorized under the terms of the bill;® and 
for the keeping of records of stocks and of all transactions in 
barbiturates. 





8 See Bulletin on Narcotics, Volume VIII, No. 3. 
© See Bulletin on Narcotics, Volume VII, No. 3, pp. 23 - 24. The bill 
was introduced in the House of Representatives at the 84th Congress, 


but did not reach consideration. It has been reintroduced at the 85th 
Congress. 
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Finally, by resolution of 18 March 1955 the Senate of the 
United States authorized a nation-wide investigation of the 
illicit narcotic traffic. The inquiry was undertaken to find 
“ways and means of improving the Federal Criminal Code 
and other laws and enforcement procedures dealing with the 
possession, sale and transportation of narcotics, marihuana 
and similar drugs”. A special aim was to establish methods 
for more effective treatment and rehabilitation of addicts. 
The task was carried out by the Sub-Committee on the 
Improvement in the Federal Criminal Code which conducted 
hearings and obtained other evidence. This sub-committee 
presented first a preliminary report? and then a final report.® 
These reports did not make recommendations regarding the 
problem of barbiturates but the Committee heard witnesses 
and received exhibits on this subject.® 


Testimony on barbiturates was given by Dr. Haverlock 
F, Fraser, Assistant Director, Addiction Research Centre, 
National Institute of Mental Health, Public Health Service 
Hospital, Lexington, Kentucky. He pointed out first that 
barbiturates — which are synthetically prepared derivatives 
of veronal or barbituric acid, used in medicine for their 
central nervous system depressant or sedative effects — were 
first prepared in Germany in 1903 and have increased enor- 
mously in production since then : production of barbiturates 
in the United States had increased 400% since 1933. In 1948, 
over 300 tons of these drugs were manufactured, and currently 
the production was at such a rate that it could provide 24 
capsules of 0.1 g per year for every person in the United 
States These figures were confirmed later on in a table 
presented to the Committee by Thomas Jefferson Scott, 
Commodity Specialist, United States Tariff Commission. 
According to that table, the total production of barbiturate 
acid derivatives in 1954 was 798,000 Ib (the highest pro- 
duction shown was 900,000 lb in 1947). The actual sales value 
was $3,204,000 in 1954 


There was also an increase in the rate of accidental death 
or suicides due to barbiturates : per 100,000,000 population, 
from 171 in 1933 to a peak of 764 in 1949 to 597 (preliminary 
figure) in 1953. These figures were given to the Committee 
by George P. Larrick, Commissioner of Food and Drugs, 
Department of Health, Education and Welfare. Dr. Fraser 
explained the danger of the drugs : “ The abuse of barbi- 
turates assumes two forms: (1) acute intoxication or the 
taking of such large doses that the individual is poisoned, 
and (2) chronic intoxication or the continuous taking of large 
doses, and this results in addiction to the drug ”.% 


The evidence thus given was confirmed throughout the 


hearings. Dr. Fraser summed up the effects of barbiturates 
as follows : 4 


1. Barbiturates are very useful drugs, however their use may be abused 
and a definite addiction to them may ensue. 


7 See Bulletin on Narcotics, Volume VIII, No. 2, p. 11. 
8 See Bulletin on Narcotics, Volume VIII, No 3, p. 3. 


® See Hearings before the Subcommittee on Improvements in the Federal 
Criminal Code of the Committee on the Judiciary United States Senate, Eighty- 
fourth Congress, First Session, on Illicit Narcotics Traffic pursuant to 
S.Res.67, United States Government Printing Office, Washington 1956, 
10 volumes, 4,896 pages, hereinafter referred to as Committee Hearings. 
** Committee Hearings, p. 2150. 
* Committee Hearings, p. 2199. 
** Committee Hearings, p. 2217. 
* Committee Hearings, p. 2150. 
Committee Hearings, p. 2157. 








2. The danger of addiction to barbiturates is considerably less than is 


the danger of addiction to narcotic drugs. 


3. The medical problems involved in the prevention and treatment 
of chronic barbiturate intoxication resemble those of chronic alcoholism 
rather than those of narcotic addiction. 


The following excerpts from articles included in the Com- 
mittee’s records also show this basic difference between the 
problem of barbiturates and narcotic drugs. 


Drs. H. F.. Fraser, M.D., & James A. Grider, Jr., M.D., 
in an article entitled “Treatment of Drug Addiction ”, 
published in the May 1953 issue of the American Journal of 
Medicine, write as follows : 


When barbiturates are administered in the usual therapeutic doses under 
supervision of a physician, addiction does not occur even though the drugs 
may be taken for many months. However, chronic consumption of large 
amounts of barbiturates results in true addiction, Abrupt withdrawal of 
barbiturates from persons who have been consuming 0.8 gram or more 
of these drugs daily may provoke a serious abstinence syndrome characte- 
rized by convulsions and delirium." 


Similarly, Harris Isbell, M.D. & Walter M. White, M.D. 
write in an article entitled “ Clinical Characteristics of Addic- 
tions ”, published in the same issue of the same magazine : 


Barbiturate addiction, — Barbiturate addiction can be used as the prototype 
of addiction to hypnotics, It is wise to reiterate that barbiturate addiction 
implies habitual consumption of amounts of barbiturates far in excess 
of those used therapeutically. There is no evidence that significant physical 
and emotional dependence occur in patients who consume only the usual 
therapeutic doses of these drugs. Addiction ordinarily does not occur 
unless the patient is consuming 0.8 gram or more of one of the potent, 
quickly acting barbiturates daily.?* 


Even if the witnesses were not always in agreement with 
each other on points of detail, they agreed that barbiturates 
were dangerous and that strict state or federal control should 
be exercised over them. Some of the witnesses believed 
that the use of barbiturates might lead directly to addiction 
to narcotics; others thought that many addicts used barbi- 
turates as substitutes for heroin and morphine when these 
became unavailable. Some cases of miscellaneous misuse 
of opiates and barbiturates were also reported. John Gutknecht, 
State’s Attorney of Cook County, Illinois, was concerned 
about the danger of the abuse of barbiturates leading to 
addiction to stronger drugs. He declared : ” 


With reference to the problem of barbiturates and amphetamines, 
we wish to say that we get relatively few cases involving them in our 
courts. Their problem to date in this area is as yet more social than 
criminal, though undoubtedly it will lead sooner or later to the use of 
stronger drugs in many cases. We fee] that the immediate need there is 
closer control of the outlet, both in connection with the physician and the 
pharmacist. Our drug laws to-day are not of much value, because mixtures 
are excluded, and since the control of the outlet to-day is pretty ‘weak 
anyway, there is need not only for the strengthening of the law to include 
mixtures, but there is the need for more personnel for both state and 
federal enforcement agencies to check on sales, amounts, and customers. 


Finally, the Committee was presented with evidence 
concerning the treatment of barbiturate addicts. It included 
in its records the article, “ Treatment of Drug Addiction ” 
by H.F. Fraser, M.D., & James A. Grider, Jr., M.D., Lexington, 
Kentucky, referred to above. This article reads in part : 38 


%* Committee Hearings, p. 2216. 
2* Committee Hearings, p. 2312. 
” Committee Hearings, p. 4312. 
* Committee Hearings, p. 2315. 
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..+ Institutional treatment of barbiturate addiction is just as necessary 
as it is in narcotic addiction. The physician should refuse to prescribe 
barbiturates for a person he belicves is addicted to them, until the patient 
agrees to institutional treatment, and he should not continue to prescribe 
these drugs if the patient procrastinates and does not promptly complete 
arrangements for institutional treatment ... 

Patients being withdrawn from barbiturates must be kept under close 
observation. Their beds should be provided with sideboards or else their 
bed should be a mattress on the floor so that if convulsions occur they 
will not fall to the floor. Patients should not attempt to walk, bathe, or go 
to the bathroom unattended. Diet should be light during the first few 
days but subsequently no restrictions are necessary ... 

Delirious patients must be under continuous observation, rectal tempe- 
rature checked three times daily and adequate fluid and food intake main- 
tained. Fever of more than 104°F, is a serious sign and should be combated 
by measures which favour body heat loss, such as keeping the room cool, 
the patient uncovered and administration of antipyretics. “ Cold packs ” 
should be avoided since these place undue strain on an already impaired 
circulatory mechanism. Once improvement is noted withdrawal is 
accomplished by gradual reduction of barbiturates. 

It should be remembered that acute barbiturate intoxication may be 
superimposed on chronic barbiturate intoxication. Patients who are 
chronically intoxicated with barbiturates may become confused and 
ingest such large amounts of barbiturates that serious acute poisoning 
develops. Whenever a patient who has been acutely poisoned with 
barbiturates recovers from coma, every effort should be made to ascertain 
if he has been taking large doses of barbiturates daily and, if so, he should 
be mildly reintoxicated with barbiturates and then gradual reduction 
begun. ... 

Combined barbiturate and opiate addiction has become quite common. 
Withdrawal of both drugs can proceed concurrently with more time 
usually being required to withdraw barbiturates than opiates.1® The 
authors of the article also emphasize the importance of psychiatric and 
rehabilitative treatments. Such rehabilitative measures are mentioned as 
dietary, vocational, recreational and social procedures. 


Model State Barbiturate Act 


The Drafting Committee of the Council on State Govern- 
ments of the United States of America offered to the several 
states of that country a model state barbiturate Act. The 
suggested legislation is preceded by an explanatory statement. 
This was part of its report, Suggested State Legislation (pro- 
gramme for 1955). At its meeting in September 1955 the 
Drafting Committee reviewed certain provisions of the 
Act having to do with the regulation of retail and wholesale 
practices in handling drugs of this category and developed 
the text of two amendments which have been incorporated 
in the suggested legislation which follows. These amend- 
ments are printed in italics. 


HYPNOTIC OR SOMNIFACIENT 
(SLEEP-PRODUCING) DRUGS 


Explanatory Statement 


The safeguarding, dispensing, and use of sleep-producing 
drugs—notably the barbiturates—present a special problem 
for state legislation and enforcement, since they do not fall 
within the legal classification of narcotic drugs, nor are they 
regulated under the provisions of federal and state narcotic 
drug Acts. The sleep-producing drugs include (1) the barbi- 
turates, which are herein defined as “ the salts and derivatives 
of barbituric acid or compounds, preparations or mixtures 
thereof”; and (2) other drugs of hypnotic or somnifacient 
(sleep-producing) effect on humans and animals—such drugs 


* Committee Hearings, p. 2318. 
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as paraldehyde, chlorahydrate, and compounds under various 
trade names. 


Federal and state authorities, as well as representatives of 
pharmaceutical groups, appear agreed that the properties 
and characteristics of these sleep-producing drugs, as well 
as the results of their abusive use, are sufficiently different 
from narcotic drugs such as morphine and cocaine to make 
it necessary that their control and regulation should reflect 
these differences. There is considerable evidence, however, 
that the barbiturates and other like drugs are potentially 
harmful, that their misuse in the form of “ sleeping-pill ” 
addiction has become a serious problem, and that theré is 
need for action to bring this area of drugs under effective 
regulation as a measure essential to the public health and for 
the protection of individuals. A New Jersey Legislative 
Commission to Study Narcotics, in this connexion, stated 
in its 1952 report that “ ... vital statistics show that more 
people in the United States die of barbiturate poisoning than 
from any other kind of poisoning ”. 


The following proposal is based partly on a model state 
barbiturate Act developed by various pharmaceutical orga- 
nizations, and partly on an Ohio enactment of 1949; it reflects 
various features of federal legislation in this field; and it 
has been reviewed carefully over a two-year period by 
federal officials concerned with regulation of drugs, as well 
as by the Drafting Committee. The proposal is recommended 
for consideration of states which may require new legislation 
in this field, or which may wish to broaden or strengthen 
the coverage of existing legislation. The attention of states 
which have comparable laws confined to control of barbi- 
turates is specifically called to the wider coverage of this 
proposal. States which have administrative procedures acts 
may wish to expand section 6 of this act to provide that 
regulations issued pursuant hereto shall be in conformity with 
the provisions of such administrative procedures legislation. 


Suggested Legislation 


[Title should conform to state requirements. The following 
is a suggestion : “ An Act to regulate the handling, sale and 
distribution of hypnotic or somnifacient drugs ”.] 


(Be it enacted, etc.) 


Section 1.—Definitions 
As used in this Act 


(1) The term “ drug ” means (A) the salts and derivatives 
of barbituric acid or compounds, preparations or mixtures 
thereof, and (B) other drugs or compounds, preparations or 
mixtures thereof which the [State Commissioner of Health 
or other competent state officer or agency] shall find and declare 
by rule or regulation duly promulgated [after reasonable 
public notice and opportunity for hearing] ®° to have a hypnotic 
or somnifacient effect on the body of a human or animal; 
except that the term “ drug ” shall not include any drug the 
manufacture or delivery of which is regulated by the narcotic 
drug laws of this state. 


(2) The term “ delivery” means sale, dispensing, giving 
away, or supplying in any other manner. 


(3) The term “ patient ” means, as the case may be, (A) 
the individual for whom a drug is prescribed or to whom 


* States which have basic administrative procedures legislation in effect 
may wish to insert reference to such legislation at this point in place of 
the words appearing here in brackets. 
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a drug is administered, or (B) the owner or the agent of the 
owner of the animal for which a drug is prescribed or to 
which a drug is administered, provided that the prescribing 
or administering referred to in (A) and (B) hereof is in good 
faith and in the course of professional practice only. 

(4) The term “ person ” includes individual, corporation, 
partnership, and association. 

(5) The term “ practitioner” means a person licensed in 
this state to prescribe and administer drugs, as herein defined, 
in the course of his professional practice; “ professional 
practice of a practitioner ” means treatment of patients under 
a bona fide pratictioner/patient relationship. 

(6) The term “ pharmacist ” means a person duly registered 
with the [state board of pharmacy] pursuant to [insert proper 
statutory reference]. 

(7) The term “ prescription ” means a written order, and 
in cases of emergency, a telephonic order,”! issued by a practi- 
tioner in good faith in the course of his professional practice 
to a pharmacist for a drug for a particular patient, which 
specifies the date of its issue, the name and address of such 
practitioner, the name and address of the patient (and, if such 
drug is prescribed for an animal, the species of such animal), 
the name and quantity of the drug prescribed, the directions 
for use of such drug, and the signature of such practitioner. 


(8) The term “ manufacturer ” means a person who manu- 
factures drugs, and includes persons who prepare such in 
dosage forms by mixing, compounding, encapsulating, 
entableting, or other process, but does not include pharmacists 
so preparing such drugs solely for dispensing on prescriptions 
received or to be received by them. 


(9) The term “ wholesaler” means a person engaged in 
the business of distributing drugs to persons included in any 
of the classes named in clauses (a) to (e), inclusive, of section 
3 (1) (B) of this Act. 

(10) The term “ warehouseman ” means a person who, 
in the usual course of business, stores drugs for others lawfully 
entitled to possess them and who has no control over the 


disposition of such drugs except for the purpose of such 
storage. 


Section 2.—Prohibited Acts 

It shall be unlawful 

(1) To deliver any drugs unless : 

(A) Such drug is delivered by a pharmacist in good faith 
upon prescription and there is affixed to the immediate 
container in which such drug is delivered a label bearing (a) 
the name and address of the owner of the establishment from 
which such drug was delivered; (b) the date on which the 
prescription for such drug was filled; (c) the number of such 
prescription as filed in the prescription files of the pharmacist 
who filled such prescription; (d) the name of the practitioner 
who prescribed such drug; (e) the name and address of the 
patient, and if such drug was prescribed for an animal, a 
statement showing the species of the animal, and (f) the 
direction for use of the drug and cautionary statements, 
if any, as contained in the prescription; and 


(B) In the event that such delivery is pursuant to telephonic 
order, such prescription shall be promptly reduced to writing 
and filed by the pharmacist; or 


*t States which desire to eliminate the use of telephonic orders should 
omit the words “ and in cases of emergency, a telephonic order”. Corre- 


sponding changes should be made by deleting sections 2 (1) (B), section 2 
(4), and by altering sect‘on 4 (2). 





(C) Such drug is delivered by a practitioner in good faith 
and in the course of his professional practice only. 


(2) To refill any prescription for a drug unless such refilling 
is specifically authorized on the prescription. 


(3) To fail to keep the records required by section 4 of this 
act. 


(4) For a practitioner to fail to confirm within 72 hours 
a telephonic order for a drug by giving to the pharmacist 
a written prescription therefor. 


(5) For any person to possess a drug unless such person 
obtained such drug on the prescription of a practitioner or 
in accordanee-with section 2 (1) (C) of this act or from a 
person licensed by the laws of any other state or the District 
of Columbia to prescribe or dispense drugs. 


(6) To refuse to make available and to accord full oppor- 
tunity to check any record, file, stock or inventory as required 
by section 5 of this Act. 


(7) For any person to use to his own advantage, or to 
reveal other than to a public officer or employee charged 
with the duty of enforcing law relating to the handling, 
sale and distribution of drugs, or to a court when relevant in 
a judicial proceeding, any information acquired under the 
authority of section 5 of this act concerning any method or 
process which as a trade secret is entitled to protection. 


(8) For any person to obtain or attempt to obtain a drug 
by fraud, deceit, misrepresentation or subterfuge; or by the 
forgery or alteration of a prescription; or by the use of a false 
name or the giving of a false address. 


Section 3.—Exemptions 


(1) The provisions of paragraphs (1) and (5) of section 2 
of this Act shall not be applicable (A) to the delivery of drugs 
for medical or scientific purposes only to persons included 
in any of the classes hereinafter named, or to the agents or em- 
ployees of such persons, for use in the usual course of their 
business or practice or in the performance of their official 
duties, as the case may be; or (B) to the possession of drugs by 
such persons or their agents or employees for such use 
(a) Pharmacists; (b) practitioners; (c) persons who procure 
drugs (i) for disposition by or under the supervision of pharma- 
cists or practitioners employed by them, or (ii) for the purpose 
of lawful research, teaching, or testing and not for resale; 
(d) hospitals and other institutions which procure drugs for 
lawful administration by or under the supervision of practi- 
tioners; (e) manufacturers and wholesalers; (f) carriers and 
warehousemen. 


(2) Nothing contained in section 2 of this Act shall make 
it unlawful for a public officer, agent or employee, or person 
aiding such public officer in performing his official duties, 
to possess, obtain, or attempt to obtain a drug for the purpose 
of enforcing the provisions of any law of this state or of 
the United States relating to the regulation of the handling, 
sale or distribution of drugs. 


Section 4.—Records 


(1) Persons (other than carriers) to whom the exemptions 
of section 3 of this Act are applicable shall (A) make a complete 
record of all stocks of drugs on hand on the effective date of 
this act and (B) maintain detailed, but not necessarily separate, 
records and inventories relating to drugs manufactured, 
purchased, sold, distributed and handled and retain all such 
records and inventories required by this subsection (1) for not 
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less than two calendar years after the date of the trans- 
action shown by such record and inventory. 

(2) Pharmacists shall, in addition to complying with the 
provisions of subsection (1) of this section, retain each prescrip- 
tion and written record of telephonic order for a drug filled 
by them, for not less than two calendar years immediately 
following the date of the filling or the date of the last refilling 


of such prescription whichever is the later date. 


Section 5.—Access to Records : Inspection 


Persons required by section 4 of this act to keep files, 
inventories or records relating to drugs shall, upon the written 
request of a public officer or employee charged with the duty 
of enforcing laws relating to the handling, sale and distribu- 
tion of drugs, (A) make such files, inventories or records 
available to such officer or employee, at all reasonable hours, 
for inspection and copying, and (B) accord to such officer or 
employee full opportunity to check the correctness of such 
files, inventories or records, including opportunity to make 
inventory of all stocks of drugs on hand. 


Section 6.—Regulations 


The [insert name of appropriate state agency] may pro- 
mulgate necessary regulations for the administration and 
enforcement of this act. 


Section 7.—Penalties. 


Any person violating any provision of this act shall be 
punished by a fine not exceeding [one thousand dollars], 
or by imprisonment for not more than [one year], or both; 
but if the violation is committed after a conviction of such 
person under this Act has become final, such subsequent 
conviction shall be punished by a fine not exceeding [ten 
thousand dollars], or by imprisonment for not more than 


[three years], or both. 


Section 8.—Severability Clause 


If any provision of this Act is declared unconstitutional or 
the applicability thereof to any person or circumstances is 
held invalid, the constitutionality of the remainder of the Act 
and the applicability thereof to other persons and circumstances 
shall not be affected thereby. 


Section 9.—Repeal Clause 


{If there is state legislation already in existence regarding 
barbiturates or other hypnotic or somnifacient drugs which 
this act will supplant, insert repeal clause here.] 

Section 10 
[Insert effective date.] 
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Introduction 


Since the promulgation of the Japanese Opium Act in 1954, which 
allows the cultivation of the opium poppy under licence, we have grown 
the opium poppy and other poppies for study and experiments, and the 
opiums or juices therefrom have been analysed. 


Papaver setigerum DC, and its hybrid with P. somniferum L. have been 
grown. The main alkaloids in opiums from these different poppics were 
estimated and the percentages compared. 


On the opium poppy varieties and other poppies, we tested for the 
presence or absence of morphine by our method of paper chromatography. 
The chromosome numbers of various species were counted, Further, 
for varieties or strains of P. somniferum, the morphine content was deter- 
mined for the purpose of the plant breeding, chiefly by our method of 
paper chromatography and spectrophotometry. 

The content of “ porphyroxine-meconidine ”, a red-turning alkaloid 
when heated in diluted mineral acid, of Japanese opium and of opium 


from successive lancings of P. somniferum was measured spectrophoto~ 
metrically. 


The morphine content of commercial opiums produced by the Japanese 
cultivators in the crop seasons of 1953/54 and 1954/55 was assayed by us 
by the method of the Japanese Pharmacopoeia, and this information is 
summarized in the paper. 


Our paper is divided into the following sections : 

1. Alkaloidal analysis of the opium from Papaver setigerum DC. 

2. A natural hybrid of Papaver setigerum DC, and P. Somniferun L. 
3 Examination of poppies of various species for the presence of 
morphine, 

Examination of poppy varieties of Papaver somniferum L. for opium 
of the highest morphine yield. 

The porphyroxine content of Japanese opium and of opium from 
successive lancings. 


The morphine content of Japanese opium. 
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1. Alkaloidal analysis of the opium from Papaver setigerum DC. 


The presence of morphine in Papaver setigerum DC., pre- 
viously suspected, was confirmed by Farmilo et al. in 1953. 
Morphine was detected in the pod, bud, and leafy parts of 
this poppy plant. 


The Japanese Opium Act (Act No. 71) promulgated in 1954, 
prohibits the cultivation of the opium poppy, including 
P. setigerum, except under licence. 


For actual production of opium only P. sommniferum has 
been cultivated, and there is no history of the cultivation 
of P. setigerum even experimentally, in Japan. No estimation 
of the alkaloids in opium from this poppy plant has been 
reported prior to the writing of the present paper. The 
capsules of P. setigerum are small and dehiscent, and this 
species can scarcely have any commercial use. Besides our 
desire to clarify the legal point of its inclusion in the Opium 
Act, it was studied for scientific reasons and as a possible 
parent in hybridization. 


2 C, G. Farmilo, H. L. J. Rhodes, H. R. L. Hart & H. Taylor. “ Detec- 
tion of morphine in Papaver setigerum DC. ”, Bulletin on Narcotics, Vol. V, 
No. 1, 26, 1953. 


This investigation was undertaken to grow and identify 
botanically P. setigerum, and to determine quantitatively 
the content of alkaloids in the opium from this poppy plant. 

With this in mind, the following two experiments, experi- 
ment I and experiment II, were made in successive years. 
The seeds were sown in October 1954 and 1955. The flower- 
ing continued almost throughout May of the following year. 

There were plants with violet flowers and also plants with 
mauve flowers in the strain. In experiment I both kinds 
were used without separating them, whereas in experiment II 
only plants with violet flowers were used. 


Three or four incisions, each covering a quarter of the cap- 
sule, were made at intervals of one day, till no more latex 
was yielded. The first incision began ten days after the petals 
had fallen. In experiment I it began at different dates in 
the sequence of flowering, irrespective of the strains, whereas 
in experiment II all sets of incisions made began on the same 
date. Each incision consisted of four longitudinal slashes. 


The capsules were incised in the evening and the latex 
was gathered just after incision (“ Kiritori ” collection) and 
the following morning (“ Oigaki ” collection). The opiums 
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thus obtained were mixed, as is the usual practice in collecting 
commercial opium from P. somniferum. 


Details of the Collection of Opium from Papaver setigerum DC. 


Experiment Seeds sown Strains used Period of incision Plant height 


(em) 

PW iees 20.X.1954 Violet and 16-31.V.1955 65 
mauve-flowered 

x ee 25.X.1955  Violet-flowered 18-24.V.1956 67 


Capsules incised Opium per capsule (air-dried) 
(Mg) 


Renee 90 15.56 
eee has 130 15.88 


The presence of alkaloids, at the proper Rf values for 
morphine, codeine, and other opium alkaloids in the opium 
from P. setigerum was readily demonstrated by using paper 
chromatography.? 


Opium was rubbed thoroughly with dilute hydrochloric 
acid, and the solution containing the alkaloidal salts was 
centrifuged. The supernatant solution was used for the 
paper chromatography. 


The paper chromatography was carried out as follows : 


Solvent : n-butanol 50, 28 % NH4OH 9, distilied water 15 parts by volume. 
In the preparation of the solvent, the constituents were mixed, the 
mixture allowed to stand for some time, and the top laver of the 
mixture used for chromatography. 

Paper : No. 51 manufactured by Toyo Filter Paper Co., Ltd., 2.5 x 40 cm. 

Movement of solvent : Ascending. 

Spot-developing reagent : Potassium iodoplatinate prepared according to 
Munier : 1 cc of 10% platinic chloride and 25 cc of 4% potassium 


iodide were mixed and the resulting solution made up to 50 cc 
with H,O. 


The following spots were obtained. The Rf values and 
colouration of the spot are given. 


Chromatography of Opium from Papaver setigerum DC. 


Opium Ri values 
Experiment I ...... 0.73 0.87 0.92 
Experiment II ..... 0.72 0.88 0.93 
(Opium tincture ... 0.71 0.87 0.93 for comparison; 
P. somniferum) 
Colouration ....... Dark blue Violet Violet 


The characteristic dark blue colouration of the morphine 
spot on a filter paper, when treated with potassium iodoplati- 
nate solution, and occurring at the proper Rf value for mor- 
phine, near 0.71 with this solvent, was easily recognized. 


The other alkaloidal spots were coloured violet. The Rf 
value of the codeine spot was 0.87 and the spot of Rf 0.93 
corresponded to other by-alkaloids. Thebaine, papaverine, 


and narcotine were inseparable from each other by this 
solvent. 


Opium tincture was used for comparison to fix the position 


of the morphine spot more precisely under the particular 
conditions. 


® Haruyo Asahina & Masako Ono, “ Detection of morphine in poppy 


plants by paper chromatography ”, United Nations document ST/SOA/ 
SER.K/39, 30 June 1955. 
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The morphine content of the opium from P. setigerum was 


then determined by paper chromatography and _ spectro- 
photometry.*: 4 


The contents of codeine, thebaine, papaverine, and narcotine 
were also assayed by our unified method.5 


The results, as determined on the air-dried opium, are 
given below : 


Alkaloidal Analyses of Opium from Papaver setigerum DC. 


Opium Morphine Codeine Thebaine Papaverine Narcotine 
Experiment I... 5.1 0.9 2.1 1.9 0.1 
Experiment II. 7.3 0.8 1.6 2.6 0.1 


The values were quite similar for the two crop seasons. 
Perhaps this is due to a close control of growing and harvesting 
methods and use of a particular strain of the species, but it is 
naturally not known whether this species may vary much 
in the alkaloids present in the opium or not. We hope later 
to examine one or more other strains of P. setigerum. 


For comparison, the alkaloidal analyses of a few opium 
samples from the United Nations Opium Distribution Centre 
assayed by our unified method are given below. These 
relate, of course, to opium from P. somniferum. 


Comparative Alkaloidal Analyses of Opium from 
Papaver somniferum L., 


Origin of opium Morphine Codeine Thebaine Papaverine Narcoiine 


Turkey export U.N.15 . 13.5 1.7 0.8 0.8 4.9 
India excise U.N.36 .... 11.6 4.2 1.8 0.4 6.3 
Iran Fars U.N.47 ...... 12.8 4.0 3.5 1.5 T2 


The results show that opium from P. setigerum is compara- 
tively low in morphine and codeine, but high in thebaine 
and papaverine, and very low in narcotine. While morphine 
is still the principal alkaloid, narcotine is not the second one, 
but either thebaine or papaverine, and in general the picture 
of alkaloidal composition is almost opposite to that of somni- 
ferum opium. 


The chromosome number was confirmed to be n = 22 
in the haploid; 2n = 44 in the diploid (fig. 1 and 2). 


Fic. 1. The Chromosomes in the Pollen Mother Cell of Papaver 
setigerum DC., showing n = 22 chromosomes, x 1,500 


? Haruyo Asahina and Masako Ono, “ Determination of morphine in 
opium tincture by paper chromatography ”, United Nations document 
ST/SOA/SER.K/40, 25 August 1955. 

‘ Haruyo Asahina and Masako Ono, “ Quantitative determination 
of morphine in opium by paper chromatography and spectrophotometry ”, 
Bulletin on Narcotics, Vol. VIII, No. 4, 1956. 

* An outline of this procedure is to be published by the United Nations 
Narcotics Division in the series ST/SOA/SER.K/... 
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Fic. 2. 


Summary : 
1. Morphine, codeine, and other opium by-alkaloids were detected 


in the opium from Papaver setigerum DC. 
2. The content of these alkaloids was determined quantitatively. 


The Chromosomes in the Root Tip Cell of Papaver 
setigerum DC., showing 2n 


44 chromosomes (x 2,500) 


3. The chromosome number was confirmed to be n = 22 in the 
haploid, 2n = 44 in the diploid. 


2. A natural hybrid of Papaver setigerum DC. and P. somniferum L. 


Vesselovskaya mentioned in 1933 that P. setigerum, although 
distinct, could be crossed readily with P. somniferum, indicating 
their close genetic relationship, and that the crosses were 
perfectly normal fertile hybrids with viable seed.6 However, 
we do not know of either a chemical or a detailed botanical 
investigation of such a hybrid before our own. 


It was observed in 1955 that the violet- and mauve-flowered 
strains of P. setigerum were almost pure phenotypically, that is, 
the violet- or mauve-flowered strain consisted almost exclu- 
sively of plants with violet or mauve flowers respectively. 


An F, hybrid was found to grow in the violet-flowered 
strain in 1956. The chromosome number in the root-tip 
cell was 2n = 33, which was the sum of the gametic chromo- 
some numbers of P. setigerum n = 22, and P. somniferum n = 11 
(fig. 3). At the first meiotic metaphase in the pollen mother 


* M. A. Vesselovskaya. “ The Poppy — Its classification and its impor- 
tance as an oleiferous crop ”— Supplement 56 to the Bulletin of Applied 
Botany, of Genetics and Plant Breeding. The Lenin Academy of Agricul- 
tural Sciences in the USSR, Leningrad, 1933 (in Russian and English). 


Fic. 3. 


cell (PMC), 11 bivalent and 11 univalent chromosomes were 
observed (fig. 4). The chromosome behaviour in meiosis 
of PMCs of the F, hybrid was of the type of Pilosella. 


Apparently the female parent is the violet-flowered strain 
of P. setigerum, whereas the male parent is considered to be 
P. somniferum, “ Ikkanshu ” variety, a strain commonly culti- 
vated for actual production of opium in Japan. In 1955, no 
species with a chromosome number 2n = 22 or its multiple 
other than P. somniferum and P. setigerum was grown by us, 
and “ Ikkanshu ” was cultivated in the adjoining field to 
the female parent at our experiment station. 


The hybrid was 125 cm in height, intermediate between 
the parents : P. setigerum 67 cm, P. somniferum 135 cm. 


External characteristics as well as habits of the hybrid were 
observed in detail. It was matroclinous. The leaves, stems, 
flowers and capsules were like those of the female parent but 
were larger in size. 


Seven capsules of the hybrid were incised in the usual way, 
as described in section 1, and 0.24 g of opium was obtained. 


Equatorial Plate in a Root Tip Cell of the F,° Hybrid, 


showing 33 somatic chromosomes (ca. X 3,700) 





















TABLE I 


Morphological characteristics of hybrid 
and its parents (P. setigerum and P. somniferum) 








Female parent : Male parent (P. 
| (P, setigerum *) ye somniferum ©) 
Flower, colour ........ violet violet white 







Pollen grain, length and 


wich G8)... Sconces 42.9 x 26.8 | 34.3 x 19.6] 41.8 x 21.9 

length : width ....... Sas % 4.79 22 1.3338 
Stoma, length and 

Weel A) asic as scp 69.0 x 45.2 | 60.7 x 42.6] 46.5 x 33.5 
Capsule, character ..... dehiscent dehiscent indehiscent 

length and diameter 

RRND iS ieee anes 25 x 13 2 x 29 82 x 44 

Disc, diameter (mm). ... 12 18 27 
Ray, range of number . . 7-10 9-11 10 - 14 

average number ..... 8.4 9.9 11.7 





® Violet-flowered strain. 
» “ Ikkanshu "’ strain. 


The analytical values for alkaloids assayed by our unified 
method? on the opiums from the hybrid and its parents are 


listed as follows. The parents were grown again in the same 
year as the hybrid (1956). 


Comparative Alkaloidal Analyses of Opium from the F, Hybrid 
and its Parents 


(Percentage) 
Opium Morphine Codeine Thebaine Papaverine Narcotine 
P. setigerum(Q).... 7.3 0.8 1.6 2.6 0.1 
FR, Fipteid <c. 00008 13.2 3.6 ase 2.6 0.2 
P. somniferum (C') 
“ Tkkanshu ” 16.0 Sia 1.0 0.9 ee | 


By comparison with the results for opium from the female 
parent, P. setigerum, the opium of the hybrid showed a fairly 
considerable increase in morphine content (almost doubled) 
and a large increase in codeine content (four times as great). 
Thebaine and papaverine, already high, were not changed. 


* An outline of this procedure is to be published by the United Nations 
Narcotics Division in the series ST/SOA/SER.K/... 






During 1955 and 1956 a considerable number of varieties 
and strains of Papaver somniferum, P. orientale, and P. rhoeas, 
together with 29 other species grown at the Kasukabe Experi- 
ment Station from seeds sent by foreign botanical gardens, 
were examined for the presence of morphine by our method 
of paper chromatography. The method has been given in 
a preceding section of this paper and was previously published 
in a United Nations document.® 


The results are set out in Table II. 


In nearly all 
cases the latex was used for the test. 


In no poppy 


® See footnote 2, p. 21. 
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3. Examination of poppies of various species for the presence of morphine 





Fic. 4. First Meiotic Metaphase of a Pollen Mother Cell of the F, 
Hybrid, showing 11 bivalent (in black) and 11 univalent (in blank) 
chromosomes (ca. X 2,860) 


The narcotine content increased from 0.1% to 0.2% by our 
determination, but thus remained remarkably low. 


As compared with the opium from the male parent. P. 
somniferum, the opium of the hybrid was almost equal in 
morphine and codeine, very low in narcotine, but quite high 
in thebaine and papaverine. 

It is very interesting to observe that in the production of 
some alkaloids the hybrid became almost equal to the male 
parent, but in others it remained like the female parent, 
whether the production was high, as with thebaine and 
papaverine, or low, as with narcotine. 


Summary : 


1. A natural hybrid of P. setigeram DC (Q) and P. somniferum L. (6) 
was found. Concerning the external characteristics, it was matro- 
clinous. 

2. The chromosome number was 2n = 33, At the first meiotic meta- 
phase in PMCs, 11 bivalent and 11 univalent chromosomes were 


observed. 

3. The chromosome behaviour in meiosis of PMCs was of the type 
of Pilosella. 

4. Morphine was detected in the opium from the hybrid. The content 
was 13.2%. 


5. The opium of the hybrid was high in thebaine and papaverine, but 
very low in narcotine. In morphine and codeine production, the 
hybrid was superior to the female parenc and wes almost equal 
to the male parent; but in production of other alkaloids, thebaine, 

papaverine, and narcotine, it corresponded to the female parent 


but P. somniferum and P. setigerum was any clear evidence 
of morphine found. In five other cases (Nos. 36 to 39, 
and No. 45) there was a spot at about the right Rf value, 
but the colouration was different from that of a morphine 
spot. 


Examination was made by the ordinary paraffin method 
to determine or confirm the chromosome numbers of 31 
of these species of Papaver. The results are set out in Table III. 
This table also shows in which cases previous determinations 
are known to us. It will be noted that only P. somniferum 
and P. setigeram were found to have chromosome numbers 
which are multiples of 11. 
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Taste II 


Detection of morphine in poppies by paper chromatography 
Ri value and colouration of the alkaloidal spots 


L: Latex 

















B: Blue 
C : Capsule DB : Dark blue 
S: Straw BG : Blue green 
V : Violet 
DV : Dark violet 
Italics : Morphine spot 
No. Poppy Ri relative to 100 and Colouration Origin 
Papaver 
1 qceneere as. AI 71DB 88V_ 94V | Japan, perhaps originally 
69DB 86V from North China 
69DB 87V 92V 
71DB 86V 91V 
OD MONON oo vio otic ocec sive tekaenes 72DB 95V | Saitama, Japan 
73DB 95V | 
70DB 92V | 
SS 6 eer PS, SET eae ee none Tokyo, Japan 
© NE | oi cd cantina ocughrnnmae omen 91V | Tokyo, Japan 
93V 
SA BONO. io ands haaslendoncee 15DB 96V | Tokyo, Japan 
GOUT ig oo oo go nh ceca iss 18DB 36V 94V | Tokyo, Japan 
7 orientale “Queen Alexandra” ............. 18DB 95V | Tokyo, Japan 
OS GRRE: UPN cecnasert ip. see cuca a 17BG 25V 94V | Tokyo, Japan 
9 orientale “ Beauty of Livermere” .......... 18BG 25V 96V | Tokyo, Japan 
10 ostentele “Salmon Queen” ...........000% 95V | Tokyo, Japan 
13 opbentale ™ Apricot. Onsen ©. 6 6scins 540 dee 00 18DB 26V 92V | Tokyo, Japan 
12 _ orientale “ Princess Victoria Louise” ....... 19BG 27V 96V | Tokyo, Japan 
16BG 23V 96V 
17BG 24V 96V 
17BG 25V 92V 
25 « ugsigntale S Remieandt” 002.0300. a8 19BG 20DB 28V 91V | Tokyo, Japan 
o4: - ae Fi eee on. 2S RS 18BG 27V 91V | Tokyo, Japan 
8 qnlemtele: Si Petty. tiie siti eens tees 19DB 29V 93V | Tokyo, Japan 
16 _— orientale “ Columbia (Olympia fl. pl.)” .... 19DB 94V | Tokyo, Japan 
a7. -.gubentale “ Peery’s. White”. <02:..0:2 $:0:6 osiereis ae 18BG 26DB 28V 93V | Tokyo, Japan 
18BG 26V 89V 
WO) SNE on Ss ot 55th vee ta bot akte en 77DB 94V | Tokyo, Japan 
Be. (iO, oy bse in lc neice tas aiatee sta invniicin 78DB 96V | Tokyo, Japan 
RES RES EE EE 72DB 94V | Tokyo, Japan 
70DB 92V 
I ee ee 71DB 88V 93V | Tokyo, Japan 
en LURONOER Vek cdaced Venen Cha pe Cetoecae ness 74DB 89V 93V | Saitama, Japan 
73DB 87V 92V 
67DB 88V 94V 
SD SUMMON SSS i civgce Sak seepececoenee secu 72DB 94V | Tokyo, Japan 
A COMMENGUE 305s 2e% . 20. ae ead. eee 76DB 95V | Tokyo, Japan 
S.C w-invsors, cos cose cng eenamg es a teal 75DB 91V 96V | Tokyo, Japan 
SO: NE, ood acne ncnae keegan an canal 77DB 96V | Tokyo, Japan 
OE oicra' sn Vanek nsoe Shays atke sa 75DB 91V 95V | Tokyo, Japan 
SS «PE ncn ousiuews peers yea ceencewete 70DB 92V | Tokyo, Japan 
Be ME coc cecckrccek ies tte tennsues ts 73DB Tokyo, Japan 
DO imma) SS sea Sea tees 70DB 84V Japan, perhaps originally 
from North China 
73DB_ 88V 
ee ere err eS none Tokyo, Japan 
ee) | EEE aca chaveua + satan vas cman rand 20BG 28DB 92V Kassel, Germany 
22BG 30DB 95V 
20BG 29DB 94V 
SP: GRIN OTS ATS OIE on AOR, even bile none Louvain, Belgium 
De tM IIa. Ah. 2% iT aaa oN 93V | Rome, Italy 
IN ooo ioisin sos vies on so ulus ole pORRERIEG 90V | Hamburg, Germany 
s RS ER errr 17V 21DB 75DV 95V | Hamburg, Germany 
I» satan sv cw we sibaina.n 4 Gi. ote 16V 21DB 74DV 94V | Vienna, Austria 
38 PEELE COE A, 0 16V 20DB 72DV 92V | Helsinki, Finland 
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Taste II (continued) 
Detection of morphine in poppies by paper chromatography 
Rf value and colouration of the alkaloidal spots 
No. Poppy | Ri relative to 100 and Colouration Origin 
Papaver 
39 rupifragum var. atlanticum ................ L 18V 21DB 41DB 72DV 96V Helsinki, Finland 
17V 23DB 69DV 91V 
OD” III 8 cine ca¥%s cin Khan ca oh Waa ee om abate a Helsinki, Finland 
41 GROEN 50s san ses itp eness sco inienecetnens L none Uppsala, Sweden 
De, UMM Sood OR CE ee MEN Na See Qe eset see siete L none Uppsala, Sweden 
RS: MME Wes. 5 EWES OV Ohh aedy oo h.cnas ceeie's L Uppsala, Sweden 
A eS eg EE ae ere ees L 95V | Uppsala, Sweden 
ee RS Ue ee ae eee L 17V 22DB 70DV 93V | Uppsala, Sweden 
46 _shoeas “Shirley Wilks”: .................. L 89V Wageningen, Netherlands 
7: EMPRESS SPRUE A Gas Seo see seats a's L 18V 23DB 40V 89V | Berlin-Dahlem, Germany 
48 rubro-auramtiacum i 0... be ccc cece cece ees i, 18V 24DB 41V 91V Basle, Switzerland 
49 DAVEE: anh od ee tak a oo esac whan sales L none London, United Kingdom 
---UNOR Scelerr ss ces croc reeset TSS L 94V | Klagenfurt, Austria 
Si: Meeeeeedin Seas SEM ERA L 16V 19DB 37DB 90V | Munich, Germany 
Pe OU Stier tie twins s s02< cps stiak.e coi ih a te L 21DB 88V Munich, Germany 
Se. SEL Soo 6s Pci vic Wangs «5b eas GUase i 93V Munich, Germany 
Pe NE Tees Sons a oals hag CAS wis Cae seated L 17V 20DB 94V | Munich, Germany 
ie | BSR ees ee L 92V | Munich, Germany 
DS. MINE yin ea casivcecsessonensweencnece L 93V | Cologne, Germany 
Sr 31 DUMP es. Eee sk GOkL ie eas L 22DB 30DB 94V | Cologne, Germany 
ES SMMINED 500.044 ban ae sg < seen sus aS GR ee ee S L none Cologne, Germany 
59 CUEMENEN .n. 08 visa be esesds \ ins haere eae L 92V Dublin, Eire 
Se LY MOEMENIE' SS oSST at acct et et hea ree e ate ht es L none Dublin, Eire 
OE =O EUAN 9 055 055 5 OEE. SETS L 92V | Dublin, Eire 
62 RemeeNNNN ). SEAT. SERS RR. Das CK L 91V Dublin, Eire 
63 MORAD Sosh eR ONGS wes s Ca eeK ew masse ee L 16V 19DB 90V Dublin, Eire 
ie.» (pI os a Swain as 4.4.0 ve sucer ics ba bae nes L 12V 86V | Heidelberg, Germany 
So * EE oC ocncewrs cys cashaetas oneness L 12DV 14DB_ 31B 67V 86V | Sofia, Bulgaria 
66 GN, Ses ee SER ae L 3V Toulouse, France 
67 IER 3 \5n'G'c Said So eds d case shu dees ee uaes L 2V Nantes, France 
68 NR oo cdc R Ea eicin wha Cn ak akan s 4 Sean i. none Uppsala, Sweden 
I IE. NL 0 on so speng pes scence L 11DB 91V | London, United Kingdom 
TO “MEE “nective caae + ss sckiaah vance soc L 14DB 91V Braunschweig, Germany 
71 SOMMEEMNE COs Feae oso vucete steakhouse L 13DB 88V Warsaw, Poland 
A. EE cre tic tints hyo oy uns hales fate coe L 3V 12BG 18B 88V | Graz, Austria 
TABLE III 


Chromosome numbers of Papaver species (determinations of T. Kawatani and T. Ohno) 

















Species — Previous aeteiny ab Species Rnaet Previous Snaemaaten ao 
2n 2n 
Papaver | Papaver 
SENOS. 5: 003 | 14 14 (Ljungdahl, 1922) (Sugiura, 1936, |] hybridum ....... 14 14 (Ljungdahl, 1922) 
1940) (Fabergé, 1944) (Sugiura, 1937, 1940) 
NII srask.'g.0 5000 14 12 (Sugiura, 1936) lateritium ........ 14 14 (Ljungdahl, 1922) (Yasui, 1941) 
arpemone.....;... 42 12 (Beale, 1939); BO, acaba nad 14 
42 (Sugiura, 1936, 1940) ae 14 
atlanticum ....... 14 14 (Ljungdahl, 1922) monanthum ..... 14 
12, 14 (Sugiura, 1940) nudicaule ........ 14 14 (Ljungdahl, 1922) (Fabergé, 1944) 
aurantiacum ..... 14 28 (Horn, 1938) 
bracteatum ...... 42 14 (Yasui, 1936) oreophilum ...... 14 14 (Sugiura, 1936) 
californicum ..... 14 orientale ......... 42 42 (Yasui, 1921) (Ljungdahl, 1922) 
collinum ........ 28 28 (Snoad, 1952) 42 (Yamazaki, 1936) 
glaucum ......... 14 14 (Sugiura, 1931, 1944) pavoninum ...... 12 12 (Sugiura, 1931, 1936) 
(Kuzmina, 1935) eee 14 14 (Ljungdahl, 1922) 





—_ 
ee —— LCC OC lee SSS 
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Taste Ill (continued) 


Chromosome numbers of Papaver species (determinations of T. Kawatani and T. Ohno) 


| Chromosome Previous determinations *» 
| number 2n 
| 

2n 







Papaver 

pilosum ........ 14 28 (Ljungdahl, 1922) 

MONO. . Wxasisch 14 

pyrenaicum ...... 14 

a ee 14 14 (Tahara, 1915) (Vilcins & Abele 
1927) (Yamagaki, 1936) (Sugiura 
1940) (Lawrence, 1930) (Felféldy. 
1947) 

thoeas var. 

latifolium ...... 14 
rubriaurantiacum . 14 
rubro-aurantiacum 14 








Chromosome Previous determinations *» 


an 


Papaver 
rupifragum var. 
atlanticum ..... 14 

schinzianum ..... 14 

setigerum ........ 44 22 (Sugiura, 1940); 44 (Kuzmina, 1935) 
44 (Ljungdahl, 1922) 
44 (Heimburger, Moore, 1953) ¢ 

somniferum ...... 22 22 (Furusato, 1940) (Tahara, 1915) 
22 (Yasui, 1921) (Ljungdahl, 1922) 
22 (Kuzmina, 1935) 20 (Ghimpu, 1933) 

triniaefolium ..... 14 28 (Sugiura, 1940) 

umbrosum ....... 14 14 (Sugiura, 1931, 1936) 





* C. D. Darlington and A. P. Wylie. Chromosome Atlas of Flowering Plants, 
2nd. ed. 33-34, London: George Allen & Unwin Ltd. 1955. 
>» Georg Tischeer, “‘ Pflanzliche Chromosomen-Zahlen "” in Tabulae Biologicae 


4, 24 (1927); 12, 65 (1936); 16, 172-3 (1938); also Die Chromosomen-Zahlen der 
Geldssp flanzen Mitteleuropas (’s-Gravenhage : Dr. W. Junk, 1950). 
© See footnote 1, p. 20. 


4. Examination of poppy varieties of Papaver somniferum L. for opium of the highest morphine yield 


For 98 varieties or strains of Papaver somniferum, using in 
most cases seeds from foreign botanical gardens to obtain 
the plants, the morphine content of the opium was determined 
and compared with that of opium poppy plants of ordinary 
Japanese origin. 

When sufficient opium could be collected from plants of 
one strain, the method of assay of the Japanese Pharmacopoeia 
VI was used. When the amount of opium was smaller, this 
method was modified to use only 1 gramme of opium. 
When less than 1 gramme was the most that could be collected, 
our method of paper chromatography and spectrophotometry 
was used.® 

The results are given in Table IV. 


The poppies were sown in October 1954 and 1955 and 
grown under uniform cultural conditions at the Kasukabe 
Experiment Station (numbers 1 to 26, 58 to 98) and the 
Wakayama Experiment Station (numbers 27 to 57). The 
method of incision was the usual practice described in section 1. 

It is remarkable that the ten highest results for morphine 
percentage are on opium of poppies of which the seeds came 
from certain quite northern botanical gardens, and they are 
above 20%; but the quantity of opium was low. 


Morphine 

Variely No. percentage Seed origin 
OP. cshacunesssd 30.0 Copenhagen, Denmark 
ID aicna’a tees een 27.5 Tabor, Czechoslovakia 
DO, pion Cavsneks 24.9 Cologne, Germany 
Pe. nbnedaulveds 24.0 Montreal, Canada 
OP. dencutwepas 23.6 Cologne, Germany 
OP pervareosess 23.0 Munich, Germany 
OF -oniwabens eee 22.1 Nantes, France 
Te perecaeeeton 21.2 Liége, Belgium 
WE ccVecvcbastes 21.0 Seattle, United States of 

America 

OP istcveckrass 20.7 


Hamburg, Germany 
® See footnote 4, p. 21. 


In these cases the determinations were all made by our 
paper chromatographic method. This method possibly 
yields somewhat higher results than the precipitation method 
of the Japanese Pharmacopoeia, on the same opium. 


However, it is to be noted that the highest results by the 
modified J. P. VI method were the following : 


Morphine 
Variety No. percentage Seed origin 
TNO ais whey ania. 20.04 Copenhagen, Denmark 
Scat 19.82 


Cologne, Germany 


It is very interesting to observe that two samples of variety 


monstrosum, No. 25 and 67, gave very high results; 30% 
and 22.1%. 


Contrary to the high morphine percentage in some opiums 
of foreign seeds, the ordinary Japanese opium “ Ikkanshu ” 
gave medium results. 


However, opium weight per capsule was also calculated. 
The poppies of Japanese origin, “Ikkanshu”, produced 
a large quantity of opium. As can be seen in Table IV, the 
poppies which gave more opium than 150 mg per capsule 
were all of the “ Ikkanshu ” strain. Therefore the Japanese 
strain “ Ikkanshu ” is superior in productivity of opium to 
all other poppies that we have grown in Japan from foreign 
seeds; but in these trials so far we have used seeds from 
botanical gardens and not seeds from poppies used for com- 
mercial opium production in other countries. 


The poppies producing opium of exceptionally high 
morphine percentage, such as Danish and Czech poppies, 
produced a very small quantity of opium per capsule; but 
such poppies have great interest for trials as parent stock for 
commercial production, and our paper chromatographic 


method is a very convenient means for selecting plants of 
high productivity. 








Method used : 


Examination of poppies for opium of highest morphine yield 
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A. Japanese Pharmacopoeia VI method. 
B. Slightly modified J.P.VI method using 1 g of opium. 
C. Our paper chromatographic method. 


Tasre [V 


Period of incision : 


Nos. 1-26, 27-57, 92-98 in 1955. 


Nos. 58-91 in 1956. 


(a) Poppies grown at the Kasukabe Experiment Station 


27 





Morphine 


Determination | Opium weight 









































Utrecht (Baarn), Netherlands 


Edinburgh, United Kingdom 


Utrecht (Baarn), Netherlands 


No. Scandia mathed Lop eaptalle —_— Period of incision | Plant height Seed origin 
mg cm 

BS os srese’s slew Saeed 9.26 B 170.2 23 23 - 30.V 125 Wakayama, Japan 

is mee ain'o ai eae 15.48 B 232.5 12 23 - 30.V 120 Wakayama, Japan 

Dec san bation awiaeeeks 11.97 B 115.5 27 23 - 30.V 132 Wakayama, Japan 

pe ee 7.90 B 166.1 24 23 - 30.V 122 Wakayama, Japan 

Do Sendak newer ais 12.45 B 159.1 23 23 - 30.V 125 Wakayama, Japan 

© wienra eV is betete 4 abe 16.71 B 60.5 30 23 -30.V 120 Aichi, Japan 

T. wap talanitedh’ + <abiel 12.98 B 116.0 27 23 - 30.V 125 Aichi, Japan 

© weirs edie ee <chkeen 13.43 B 72.2 25 27.V - 1.VI 133 

BB Te Acc ts\ crate cs eicratg EN co 12.31 B 44.6 53 1- 6.VI 125 Louvain, Belgium 

oii ptak retcsicaeancestcdeiabs 15.6 Cc 42.3 17 1- 6.VI 135 Turia, Italy 

Petes ancrninesnninet es 24.9 Cc 2.9 24 7-12.VI 150 Cologne, Germany 

BW us culo wisaa sss teneen 19.4 Cc 6.9 25 1- 6.VI 142 Dublin, Eire 

RR 25 cin eahnasseee 18.4 CS 5.3 29 1- 6.VI 147 Rome, Italy 

EW boca seotcasees aveten 15.2 Cc 4.3 30 1- 6.VI 151 Liége, Belgium 

Pa ccnss caae sb 4a CRe 12.7 Cc 4.6 34 1- 6.VI 125 Basle, Switzerland 

BOs xi be suet a asa ower 16.1 CS 2.3 26 1- 6.VI 143 Berlin-Dahlem, Germany 
ane hace ei eee 10.76 A 89.9 120 23 - 30.V 128 Japan, perhaps originally 

from North China 

AS 201, Cee ee ae 17.8 Cc 2.9 30 1- 6.VI 133 Bremen, Germany 

RP eka tes. eevenAs ee 23.6 Cc 1.4 33 1- 6.VI 147 Cologne, Germany 

BO. x54 040Senplodh Se 23.0 Cc 5 27 1- 6.VI 140 Munich, Germany 

rE es ers 14.6 Cc 4.4 37 1- 6.VI 134 Delft, Netherlands 

DD i... vutdsiasita ds degen 24.0 Cc 2:3 22 t- 6.VI 133 Montreal, Canada 

BD Ssasee i pe puarewtee 15.1 G 0.3 33 1- 6.VI 100 

REO eee 15.4 Cc 0.2 39 1- 6.VI 135 Copenhagen, Denmark 
BON eck aeieeeieA .ceeiy 30.0 Cc 0.9 44 7-12.VI 144 Copenhagen, Denmark 
Ye ee 10.4 Cc 0.2 28 i- 6.VI 120 Naples, Italy 

DO ie nic iS Cane ERR 11.0 Cc 47.4 17 15-19.V 65 Formosa, China 

FP :*: cs. ee hiscn ee dbae 11.14 B 157.4 25 28.V-3.VI 114 Wakayama, Japan 

5 MOS ee eee. 15.41 B 83.2 15 28.V-3.VI 126 

GR aitittig wes. ois eee 10.3 Cc 38.1 17 6-10.VI 102 Parma, Italy 

Ts 5 SR ails 6 cee OE 18.8 Cc 10.9 23 6 -10.VI 91 Adelaid¢, Australia 

. BSUS eee ae 20.7 G 51.5 12 11 - 15. VI 126 Hamburg, Germany 
Oe oo Fein. eset ne 27.5 Cc 22.9 8 11 -15.VI 141 Taber, Czechoslovakia 
OSs cs scisess cosieeees 16.4 Cc 34.9 4 11 -15.VI 137 Delft, Netherlands 

th. on 3s ure aitaes 15.56 B 60.4 19 6 -12.VI 135 Strasbourg, France 
hee ee, 22.1 Cc 32.0 5 11 -15.VI 146 Nantes, France 

Oe tin te ee aes Bae 11.7 Cc 40.5 6 11 -15.VI 137 Bratislava, Czechoslovakia 
Ser se 14.5 Cc 51.4 18 17 -22.V 51 Formosa, China 
Sietean:: ..caccstwmes 17.34 B 102.0 23 3- 9.VI 128 Louvain, Belgium 

We cases . wane aeaee 13.30 B 184.9 12 28.V-3.VI 121 Wakayama, Japan 
Meeks BSCE? 19.2 Cc 38.0 18 11 - 15.VI 151 Seattle, United States of 

America 

PRL Oid «tes SENEK HGS s 19.8 Cc 25.5 9 11 - 15.VI 151 Braunschweig, Germany 
Ti ch.o's (manst aeere serene 17.1 C 25.6 9 11 - 15.VI 154 Lodz, Poland 

Pe cice-sinccig ae tune bss ee 14.6 Cc 53.8 15 3- 9.VI 130 Florence, Italy 
BO oh as se oa eeetee auies 16.0 Cc 26.0 12 6 - 12.VI 121 Florence, Italy 
WE kus nske wew tee 17.82 B 84.2 15 3- 9.VI 135 Louvain, Belgium 
Pets). J, PRC 14.13 B 205.5 12 28.V- 3.VI 116 Wakayama, Japan 
We 8, FSR 18.6 Cc 16.8 9 6-10.VI 145 Lodz, Poland 
OOM sities. OE THe 17.5 Cc 31.2 12 6 -10.VI 136 Bonn, Germany 
Oe isk ccesst aes 13.9 Cc 21.4 12 14 - 16. VI 127 Nantes, France 
Ee. Glock ddan sch cee wee 17.7 Cc 56.9 16 11 -15.VI 108 Besancon, France 
_, RE PR 18.2 C 47.2 10 11 -15.VI 94 Dublin, Eire 
. RSet eee pr 14.70 B 98.3 12 3- 9.VI 131 Turin, Italy 











28 BULLETIN ON NARCOTICS @ APRIL-JUNE 1957 


Taste IV (continued) 
Examination of poppies for opium of highest morphine yield 
(a) Poppies grown at the Kasukabe Experiment Station (continued) 




























No. Morphine | Determination | Opium weight Capsule Period of incision _— Plant height Seed origin 
percentage method used | per capsule | incised 
cm 
GP Riess és taweennccn en 15.97 B 184.2 28.V- 3.VI 116 Wakayama, Japan 
DE beeckasiseeceen 14.9 Cc 63.4 12 6-10.VI 120 Besancon, France 
Be ase FE Co ones 17.1 © 45.2 6 11 -15.VI 138 Bremen, Germany 
sects. hota sete 15.2 € 101.6 a 3- 9.VI 125 Taranto, Italy 
PS vcs ncavanea cena 14.3 Cc 16.1 52 3- 7.VI 97 Lisbon, Portugal 
Oe fare ee kas cen cnee seen 1.2 Cc 36.5 4 11 - 13. VI 134 Liége, Belgium 
OF i... TELS 21.0 & 12.9 8 11 - 13. VI 143 Seattle, United States of 
America 
Rese Me 9.0 Cc 36.6 29 7- 9.VI 162 Rome, Italy 
TO8: ese 12.9 o> 11.4 65 7 -12.VI 110 Adelaide, Australia 
Pe Nessa Poe teas 17.6 Cc 39.2 32 7 -12.VI 132 Braunschweig, Germany 
tice sevsl Hr 15.8 Cc 8.0 57 7 -12.VI 125 London, United Kingdom 
8 o.eentas 16.0 Cc 1.9 48 7 -12.VI 145 Amsterdam, Netherlands 
SP te RS 14.3 Cc 18.4 33 7-12.VI 140 Amsterdam, Netherlands 
DD ncevscets eetis es 14.8 Cc a7 64 1- 6.VI 160 Turin, Italy 
* Var. plenum >» Var. monstrosum ¢ “ Tkkanshu " 


b) Poppies grown at the Wakayama Experiment Station 
pp 











No. Morphine Determination Seed origin 
percentage method used 
Fl asadgees 10.25 A Wakayama, Japan 
DBs ccapavite 9.85 A Wakayama, Japan 
OP cninsn te 10.42 A Wakayama, Japan 
Oe ccneadake 11.57 A Wakayama, Japan 
SE Veen ee 11.10 A Wakayama, Japan 
SF ite | 9.65 A Wakayama, Japan 
WE bacehe den | 10.47 A Wakayama, Japan 
M....ckovem 11.58 A Wakayama, Japan 
ee eee A Wakayama, Japan 
i cahimeracara 20.04 B Copenhagen, Denmark 
eS: 17.6 Cc Copenhagen, Denmark 
acess ane 9.60 A Wakayama, Japan 
Dveiesys 17.1 Cc Frankfurt, Germany 
. eee 16.98 B Seattle, United States of 
America 
WE neck hes 16.08 | B Seattle, United States of 
| America 











No. Morphine Determination Seed origin 
percentage method used 
OO icine 16.0 @: Poznan, Poland 
Se Oe 14.7 C Louvain, Belgium 
AOR a ors nie sis 17.6 C Braunschweig, Germany 
ee rate 11.4 Cc Liége, Belgium 
ME: dig aK Se 16.61 B Delft, Netherlands 
Mk ss watoneas 19.82 B Cologne, Germany 
xn pWectata 17.51 B Berlin-Dahlem, Germany 
A es 17.83 B Basle, Switzerland 
BR vce erm 18.3 Cc London, United Kingdom 
. Baer oe 16.6 Cc Bremen, Germany 
Bes catindtae 17.73 B Amsterdam, Netherlands 
OE veeteaehs 13.6 Cc Cologne, Germany 
OF 2. bibee 12.66 B Dublin, Eire 
BS. cacti tees 16.91 B Amsterdam, Netherlands 
Pree 11.65 A Wakayama, Japan 
eon eaees 11.43 | B | Japan, perhaps originally 
from North China 





5. The porphyroxine content of Japanese opium and of opium from suecessive lancings 


The content of “ porphyroxine-meconidine ” of opium from 
successive lancings of the same poppy capsules was determined. 


The method used was based on the one described by L. 
Fuchs and W. Ullrich2® Some modifications were introduced. 


Experimental 


About 0.15 g of opium was accurately weighed. In a small 
mortar, 0.1 g of calcium hydroxide and 2.5 cc of water, 
precisely measured, were added and the mixture rubbed to 


10 L. Fuchs & W. Ullrich, “ The Colorimetric Determination of ‘ Por- 
phyroxine-Meconidine ’, 2nd communication. Experiments on the Deter- 
mination of ‘ Porphyroxine-Meconidine ’ in Small Quantities of Opium ”. 
United Nations document ST/SOA/SER.K/19, 1 September 1953. 


a smooth paste. After addition of 12.5 cc of water, precisely 
measured, the mixture was stirred for 20 minutes. 


It was then filtered. 10 cc of the filtrate, precisely measured 
and brought into the extraction apparatus (fig. 5), was extracted 
continuously with peroxide-free ether for about 4 hours 
until a negative test for “ porphyroxine-meconidine ” was 
obtained with the return ether. 

The ether was then evaporated on the steam-bath. To the 
residue, 0.5 cc of dilute HC1 (1 part by volume of conc. 
HC1 to 99 of water) was added, and the solution was heated 
in a boiling water-bath. After 5 minutes the colour was 
fully developed. The red solution was rinsed in to make 
exactly 40 cc or 20 cc in a volumetric flask. 


The absorbance ofthe red-coloured solution was measured by 
a Beckman B spectrophotometer at 511 my, using a 1 cm cell. 
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Results 


Calculated values for the absorbance of the coloured 
solution of 10 cc, obtained from 0.1 g of opium, measured 
with Beckman B spectrophotometer at 511 mp. 







Extraction apparatus 





Wey 


SN cereal 


a 
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Wi 


ss 





Fic. 5 


The value for 10 cc of solution obtained from 0.1 g opium 
was calculated. 


Opium 


(a) (b) From Papaver somniferum L.—* Ikkanshu ” cultivated 
during 1954/55 at the Wakyama Experiment Station attached 
to the National Hygienic Laboratory. 

(a) By “ Kiritori ” method.—* Kiritori” is a method of 

| collecting the latex from poppy capsules. Its meaning is 
cutting (Kiri) and taking from (tori), that is, to incise the 
unripe capsule and immediately take the latex away from the 
poppy capsule. 

(b) By “ Oigaki ” method.—* Oigaki ” is another method. 
It means an additional (Oi) collection (gaki), that is, to collect 
the latex (“ Asabuki”) which blows out (buki) early the 
following morning (Asa) from the same incision made in 
the “ Kiritori ” method. 

(c) (d) From P. somniferum cultivated during 1954/55 by 

a drug company (Nippon Shinyaku) in Kyoto. 

(c) White flowered variety, originally from Pakistan. 

(d) Violet-flowered variety, originally from Pakistan. 


Date of lancing 
c d 


Eiuaecenese ste 29 May 2 June 
er 31 May 4 June 
Eb dienccsha nga 2 June 
EY 26 .Seeee een’ 4 June 


(e) Opium samples distributed by the United Nations. 


UN No. 180 (first lancing), and UN No. 181 (second 
lancing); 


India, Rajasthan, variety Dhaturia. 


Lancing (a) (o) (ce) (a) (e) 

E yucca 1.524 2.175 2.129 1.157 0.755 
Res 1.915 3.167 2.267 0.380 1.115 
Sana 2.487 2.407 2.145 
eee ae 2.228 2.376 2.973 


Volume in which measurement carried out (cc.) 


40 40 40 20 20 


Later experiments were made on opium from poppies 
grown from foreign seed obtained from botanical gardens 
with the following results : 


Opium sample Absorbance lancing Country where seeds obtained 
I 


I 
Pasasacesceg 0.728 1.550 Rome, Italy 
Suan ce slaty 0.123 0.589 Amsterdam, Netherlands 
Renee sce th 0.594 1.448 Braunschweig, Germany 
Ri tases es 0.702 1.152 Turin, Italy 


Calculated by the equivalent worked out by Farmilo and 
Kennett," the “Lovibond values” of the above readings 
should be the following (multiplication of the “1% ” absor- 
bance in a 1-cm cell by 30.2) : 


Caleulated Lovibond values 





Opium sample Peo... Seed origin 
I II Ill IV 

OS Sessa 46.0 57.8 75.1 67.3 Japan 
Ricoemcws 65.7 95.2 72.7 71.7 Japan 
S caveane 64.3 68.5 64.8 89.8 Pakistan 
Pt tacecs 34.9 11.5 Pakistan 
Bsinswag 22.8 By f India 
ee cle ten 22.0 46.8 Italy 
Pe - Netherlands 
Bit nitns a 17.9 43.7 Germany 
Ri oacarsich > 21.2 34.8 Italy 





In Table V are given the results of comparative colorimetric 
determinations of “ porphyroxine-meconidine ” in Japanese 
opiums, in comparison with opiums of five other countries 
(China, India, Iran, Korea, Turkey). Twelve Japanese 
samples of recent production are included, with one sample 
of the former legal production, and two samples (Nos. 402 
and 435) from poppies grown experimentally in Japan. Only 
in the case of one of the latter samples is the value as low as 
for the opiums of China, Iran, Korea, or Turkey (in the samples 
examined). 


In our earliest determinations (in 1954) comparisons were 
made with a photoelectric colorimeter, using filter $.53. 
These have been converted to calculated “ Lovibond values ”, 
for ready comparison with values given by the UN Secretariat, 
by the factor obtained by Fuchs & Ullrich,” equivalent to 


11 Charles G. Farmilo & Patricia M. L. Kennett, “ The Colorimetric 
Determination of ‘ Porphyroxine-Meconidine’, The Relation between 
Tintometer and Spectro-photometric Measurements obtained in the 
Determination of ‘ Porphyroxine-Meconidine’ in Opiums”, United 
Nations document ST/SOA/SER.K/14, 26 January 1953. 

122... Fuchs & W. Ullrich, “ The Colorimetric Determination of 
* Porphyroxine-Meconidine’”, United Nations document ST/SOA/ 
SER.K/10, 25 September 1952. 
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Villages of Opium Poppy Cultivation 


Black spot shows the village in which the opium poppy 
was actually cultivated under licence during 1954/55. 


Wakayama 


1, Tasugawa, Arita 


2. Yuasa, Arita 

3. Hiro, Arita 

4. Yura, Hidaka 

5. Ena, Hidaka 
Hiroshima 

1, Ono, Saeki 

2. Itsukaichi, Sacki 

3. Kurose, Kamo 

4. Suigano, Mitsugi 

5. Fuchu 
Okayama 


1. Sakuto, Aida 
Hyogo 
1. Anji, Shiso 


No a 
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multiplication of the “1%” absorbance by 39.5. In the 
second part of the table are determinations made with the 
Beckman B spectrophotometer. For these the “ Lovibond 
values ” have been calculated using the equivalent found by 
Farmilo and Kennett, already mentioned. 


Conclusions 


1. The content of porphyroxine in Japanese opium is nearly always 
high, and sometimes extremely high. This is very characteristic. 


2. The changes in the porphyroxine content with repeated lancings 
do not seem to be entirely regular, but in eight cases out of nine the content 


in opium of the second lancing was greater than in opium of the first 
lancing. 


TABLE V 


Absorbance determinations of 
‘* Porphyroxine-meconidine ” in opium samples 


Lab. No. | eee | Lovibond 


| Calculated 
m Origin 
(1%) | value 


A. Determinations in photoelectric colorimeter 
using filter S. 53 


Biswekas 0.209 =| 8.3 Turkey, Aydin, UN 1 D 

ae anus 0.331 | 13.1 Turkey, export type, UN 15 
Se wd oars 0.192 7.6 Iran, Fars, UN 47 

Oe ccccee 0.154 6.1 Iran, Khorassan, UN 51 
i204 0.835 | 33.0 | India, Malwa, UN 35 
ere 0.220 8.7 China (Manchuria) 
TE xccves 0.240 | a5 China (Inner Mongolia) 

6. 
TABLE VI 


Morphine percentages in Japanese opium, 
crop season 1953/54 
Method : All except 402, 435 by our K/15 method 8 


402 and 435 by a modification of the Eder & 
Wickerlin method !4 


| 





Lab. No. Morphine % Origin (in Japan) 
eer 13.99 Kambe, Atsumi, Aichi 
Me accassceenid 10.75 | Ichijoji, Sakyo, Kyoto 
ME cctovucemene 10.75 | Fukui, Mishima, Osaka 
OO 0 th eres | 14.24 Fukui, Mishima, Osaka 
ME sash pees 10.29 | Ibaragi, Osaka 
MN cia oe ion ht | 11.97 | Tbaragi, Osaka 
Recess cane tess | 11.53 | Takatsuki, Osaka 
I Vib sikecsloe tech 15.61 Minamihiro, Arita, Wakayama 
OP ah can cyiese | 15.37 Minamihiro, Arita, Wakayama 


18 Haruyo Asahina, “ An assay procedure for opium based on that 
of the Japanese Pharmacopoeia, and morphine percentages obtained on 
samples from various countries”, United Nations document ST/SOA 
SER.K/15, 11 March 1953. This procedure was adopted as official for 
the Japanese Pharmacopoeia as from 15 March 1955. 


14 R. Eder and E. Wackerlin, “ The determination of morphine in 


opium ”, Quarterly Journal of Pharmacy and Pharmacology, 10, 680 - 730, 
1937. 








Origin 





Absorbance aeeieied 
Lab. No. | (1%) ee 

Ae | 0.324 | 12.8 

we aseaee | 0.128 5.1 

es | 1.917 | 75.7 
B. 

SF xvncal 0.365 11.0 

we asses ee 2.500 75.5 
SOF asa et 1.220 36.9 
ML sea tun 1.464 44.3 
eee 0.338 10.2 
BSA 2.008 60.7 
ee 1.376 41.5 
MD sates 2.276 68.8 
er re 2.778 84.0 
OE vicar 2.704 81.7 
WP week 1.000 30.2 
GIG seve 3.344 101.0 
ees osvee 0.328 9.9 
Mae 2 censs 0.411 12.4 
We ovetea 3.377 102.0 
SAR 2.674 80.8 
eee 0.971 29.3 
ev sicaece 1.583 47.8 
WOE scans 0.820 24.8 





Korea (produced before World 
‘War Il) 

China (Northern) 

Japan (former legal production) 


Determinations with Beckman B spectrophotometer 


Lab. No. 


The morphine content of Japanese opium 


Morphine % 


15.64 
12.07 
15.73 
11.80 
13.87 
15.91 
17.60 
15.49 
15.95 
12.55 
11.64 
15.23 
13.66 
14.08 
14.60 
13.30 
13.51 
14.25 
14.55 
15.18 
15.29 
15.08 
13.94 
10.62 
11.96 
14.12 





Korea, produced in Korea before 
World War II 

Japan, former legal production 

India, United Nations, Malwa 
(Excise) 

Japan, Aichi 

Japan, Kyoto, Takeda Herbal 
Garden 

Japan, Osaka 

Japan, Osaka 

Japan, Osaka 

Japan, Wakayama 

Japan, Wakayama 

Japan, Wakayama, Experiment 
Station of National Hygienic 
Laboratory 

Japan, Wakayama 

Iran, from Iranian Commissioner 

Turkey, import 

Japan, Wakayama 

Japan, Osaka 

Japan, Aichi 

Japan, Nagano 

Japan, Hiroshima 


Origin (in Japan) 


Minamihiro, Arita, Wakayama 
Tsugi, Arita, Wakayama 
Minamihiro, Arita, Wakayama 
Tsugi, Arita, Wakayama 
Minamihiro, Arita, Wakayama 
Minamihiro, Arita, Wakayama 
Minamihiro, Arita, Wakayama 
Tsugi, Arita, Wakayama 
Hiro, Arita, Wakayama 

Tsugi, Arita, Wakayama 
Tsugi, Arita, Wakayama 
Minamihiro, Arita, Wakayama 
Minamihiro, Arita, Wakayama 
Hiro, Arita, Wakayama 

Hiro, Arita, Wakayama 

Hiro, Arita, Wakayama 

Hiro, Arita, Wakayama 

Hiro, Arita, Wakayama 

Hiro, Arita, Wakayama 

Hiro, Arita, Wakayama 
Minamihiro, Arita, Wakayama 
Minamihiro, Arita, Wakayama 
Minamihiro, Arita, Wakayama 
Tsugi, Arita, Wakayama 
Tsugi, Arita, Wakayama 

Yada, Hidaka, Wakayama 
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In Table VI the laboratory analyses are given for Japanese and 12%, although opium of a much higher morphine 


opiums of the crop season of 1953/54, and in Table VII percentage can be obtained by collecting the first lancings 
analyses are summarized for the crop season of 1954/55. separately. 


; As may be seen approximately (or calculated) from the These determinations were made by the method of the 
latter table, the average content is only between 11% Japanese Pharmacopoeia VI. 





























Taste VII 
: Classification of Japanese opium samples according to morphine percentages, crop season 1954/55 
; Province and number of samples 
Morphine percentage _— . _ een 
Nagano | Aichi Osaka | Wakayama Hirochima Okayama Hyogo ;Total 
‘a - - _ ac geen —— — 
es ee er 1 1 
Br ee ee ath 1 1 
GEGy. 3h. eo Se aE 2 2 4 
al a eos ee es ou 1 3 1 | 5 
Big ysis RNC RE 2 3 6 2 5 18 
BO sie: ehteies eh at 3 13 12 16 9 3 4 60 
MD ce a Neg cee 6 27 50 36 6 5 8 138 
“Th CR Ae 10 59 76 161 7 8 10 331 
ss ORs, rinses hee 11 64 59 243 soo 8 3 398 
ic ees oo ees 17 48 34 184 6 1 1 291 
etre ed ae re 5 23 7 127 3 1 2 168 
MIS FE Bate: 4 19 4 41 1 69 
“ AIG Sa AS 9 11 20 
RP ce «dad ote dese eet 1 6 1 3 1 12 
1 RS ee ee 4 1 1 6 
| RS Se ae 1 1 
Torat ... 57 276 245 829 52 30 34 1,523 
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The manufacture of alkaloids from opium 


By Walter R. Heumann, D.Se. 


Assistant Professor of Chemistry, University of Montreal, Montreal, Canada 


Historical Review 


The classical processes for the extraction of alkaloids from 
opium of Merck, Thiboumery-Mohr and Robertson-Gregory 
have been critically reviewed a few years ago by Barbier (1), 
(2). Characteristic features of all these processes are the 
tendency to obtain opium extracts as concentrated as possible 
and to precipitate the alkaloids from such highly concentrated 
extracts. Any one of these processes has to use heat in some 
of its phases, either for concentration by evaporation or for 
precipitation from alkaline solutions. The aim of these 
principles may be to obtain high yields of morphine or to 
reduce the quantities of liquors for filtration. It must, however, 
not be overlooked that the alkaloids are the more soluble, 
the higher the concentration of impurities is. Prolonged 
action of heat can have a deteriorating effect on morphine, 
especially in alkaline solutions and in contact with air. Con- 
centrated solutions of high-molecular impurities are often 
difficult to filter or to handle properly without loss, as they 
are sticky and viscous. The raw morphine obtained by these 
methods is necessarily of low purity and yields of secondary 
alkaloids tend to be low or even null. 


In 1924, Kanewskaja (16) described a process, which appears 
interesting by its relative simplicity and the tendency to use 
organic solvents and extractions instead of the rather crude 
and inefficient ancient methods for the separation and isolation 
of the alkaloids. The aqueous opium extract is first preci- 
pitated in presence of alcohol, whereby only morphine and 
narcotine separate, the other alkaloids remaining in the 
solution together with the resinous impurities. Narcotine 
is removed from the morphine-containing precipitate by 
extraction with chloroform. The other secondary alkaloids 
are extracted with benzene from the alkaline mother-liquors 
of the raw morphine. Upon extraction with dilute acetic 
acid this benzene solution releases only codeine and thebaine 
into the acid solution, whereas papaverine remains in the 
benzene. Thebaine is separated from codeine by precipitation 
with ammonia, which does not precipitate codeine. 


In 1927, Schwyzer (18) published a detailed commercial- 
scale process, which was based on the old Robertson-Gregory 
method. In 1931 the same author (19) published a modified 
method, which was aimed at improving the recovery of 
secondary alkaloids. In this procedure Schwyzer made use 
of his interesting finding that concentrated opium extracts, 
when diluted with several times their volume of water, 
release considerable amounts of resinous impurities, and the 
author purified in this way the concentrated opium extract 
before precipitating the alkaloids. 


The process of Barbier (1), (2), first described in 1947, 
did not abandon the classical principles of the ancient processes, 
but this author made an incontestable contribution to the 
imp:ovement of existing methods by introducing the slightly 
soluble acide morphine tartrate as a very efficient and con- 
venient means of purification of raw morphine. He also put 


more emphasis on the recovery of the secondary alkaloids 
and he was the first to describe the recovery of morphine 
from mother-liquors by counter-current solvent extraction. 


Characteristics of the New Process 


Although the process to be described is to a certain extent 
derived from principles used in the above mentioned more 
or less conventional procedures, it deviates from them in 
the following essential points: 


(1) Precipitations of raw alkaloids from aqueous opium 
extracts are made from rather dilute solutions. Experience 
showed that the alkaloids are less soluble in solutions less 
concentrated in impurities, and the alkaloids thus precipitated 
are not only of higher purity, but also more easily filtered and 
washed. 

(2) Close control of pH is used to obtain fractionated preci- 
pitations of alkaloids. Thus, meconic acid and narcotine are 
first precipitated from the initial aqueous opium extract by 
adjusting a lower pH than that required for the precipitation 
of the other alkaloids. The raw total alkaloids obtained by 
that method contain considerably less impurities, their weight 
being approximately only one-half that of the product obtained 
by the usual bulk precipitation. They are more conveniently 
separated and purified, and the equipment needed for these 
operations can be of much smaller size. 


(3) Concentration by evaporation of alkaloid-containing 
aqueous liquids is avoided. The vacuum evaporation of 
aqueous opium extracts is a time-consuming and delicate 
operation complicated by frothing and scale formation. 
Certain alkaloids, morphine in particular, are affected by heat 
and furthermore, the quantitative removal of the alkaloids 
from the syrupy concentrated opium extract is always doubtful. 


(4) Concentration by evaporation and subsequent preci- 
pitation of the alkaloids are replaced by liquid-liquid extraction. 
The alkaloids are first extracted from dilute aqueous solutions 
such as mother-liquors with organic solvents. Then they are 
extracted from the solvent with a small amount of dilute 
aqueous acid, giving thus a concentrated solution. There 
are now far more organic solvents commercially available 
and at lower prices than a few decades ago, so that the con- 
tinuous counter-current liquid-liquid extraction has become, 
in certain cases, a more economic unit operation than the 
vacuum evaporation. Liquid-liquid extraction can be used 
not only to separate and isolate the alkaloids rapidly, but it 
may also contribute considerably to their purification, since 
impurities may be insoluble in the properly chosen solvent. 

(5) Extreme conditions of concentration, temperature and 
pH are avoided as far as possible. As already mentioned, 
the handling of highly concentrated opium extracts is not 
very convenient, and such extracts release the alkaloids 
less easily and in a-considerably less pure state than a dilute 
solution does. Higher temperature, particularly when 
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combined with an alkaline reaction or when the solution is 
in contact with the air, can be deleterious to morphine. 
The same applies to very high or very low pH. Addition of 
mineral acids to the extraction of opium causes the extracts 
to be much darker and higher in content of resinous impu- 
rities. Barbier (2) considered it necessary to add sulfuric 
acid to the last extraction step to insure the extraction of all 
secondary alkaloids of importance. I found, however, that 
1% to 2% of acetic acid added to the extracting liquid gives 
the same result, with the advantage that the extract thus 
obtained is much lighter in colour. Minerals acids, when 
added even in only slight excess, can also provoke decom- 
position and discolouration at other points of the separating 
and purification procedures. 


This principle still has another advantage—namely, the 
possibility of using in many phases of the process rather 
simple and inexpensive equipment such as wooden vats, 
precipitation vessels or even vacuum filters. The use of expen- 
sive corrosion-resistant apparatus is limited to a minimum. 


(6) Instead of purifying the alkaloids by repeating the 
same operation such as crystallization or precipitation, a 
sequence of sever:l treatments, different in principle from 
each other, is used where possible. This principle is an 
efficient means of removing complex mixtures of chemically 
different impurities. The raw morphine, for example, is 
first precipitated as the free base from the alkaline solution 
of its calcium salt; then the base in powder form is extracted 
with alcohol; and, finally, it is crystallized as the acid tartrate 
from acid solution. 


(7) Emphasis is given to the recovery of the secondary 
alkaloids papaverine, codeine and thebaine. Elimination of 
impurities in the earliest possible stage of the process not 
only simplifies the purification of morphine, but also helps 
in obtaining higher yields of secondary alkaloids. The above- 
mentioned fractionated precipitation from the initial opium 
extract is an example of this principle. 


The recovery of the secondary alkaloids is interesting from 
a commercial point of view with raw materials high in codeine 
and thebaine content, such as Iranian opium, and it becomes 
particularly attractive when the price of the opium is based 
on its morphine content only. 


The process described, when applied commercially to 
Turkish or Iranian opium, gave morphine yields of at least 
96%. The average percentage yields of secondary alkaloids 
were as follows: 


Yield from 
Alkaloid “Turkish opium Iranian opium 
(Percentage) 
Papaverine, base ........... 0.4-0.5 0.4-0.5 
CA BONG. os so ss cas shes 0.3-0.4 1.5-1.8 
Thebaine, base .......... od 0.5-0.6 1.3-1.5 


Description of the Process 


It is not so much the aim of this article to provide a detailed 
working formula as to discuss the principles of the process. 
More detailed technical data are therefore given only in a 
few instances, where the author found their mention to be of 
particular interest. 


Extraction of the Opium 


The dissolution of the opium is done in the usual manner. 
The opium is cut into slices and stirred with five times its 


weight of water. Heating to 45-50°C is applied to speed 
up disintegration. The one-pound bricks of Iranian opium 
can be used without cutting them. 

The filtration and washing of the completely disintegrated 
opium follows to some extent the known pattern of the 
counter-current method as described by Schwyzer (18) and 
Barbier (1), (2), but does not aim at obtaining a highly con- 
centrated extract. The marc which remains after the sepa- 
ration of the aqueous extract by filtration is washed five times 
with 1 to 2 parts of 2% acetic acid for one part of opium. 
The main extract, together with the first two washings—i.e., 
about eight parts of liquid for one part of opium, is used for 
precipitating the alkaloids, whereas the following three 
washings are used instead of water to extract the following 
batch of opium. Once the extraction process is started, pure 
water will be used for washings only, and acetic acid will be 
added, starting with the second washing. 

The filtration is done by vacuum, which has already been 
recommended by Schwyzer (18). As contrasted with Barbier’s 
observation (1), (2), even the highly resinous Iranian opium 
can be satisfactorily filtered by vacuum, under certain 
conditions. The opium extract, together with the marc, 
is placed on the filter and allowed to drain without vacuum 
over night. The following morning the vacuum is applied 
and the filtration completed within approximately six hours. 
The remaining marc, which now forms a solid pasty mass, 
is thoroughly mixed with the washing water and allowed 
again to drain without vacuum over night, and so forth. 
As the washings progress the filtration becomes easier, so that 
the last two washings can be done within one day with 
vacuum being applied right from the beginning. On a 
cylindrical vacuum filter of the Buchner type of 1,400 mm 
in diameter at least 200 Ib of Iranian or 250 lb of Turkish 
opium can be filtered as described. Wooden filters are very 
convenient, as they are inexpensive, durable and easy to 
maintain. One batch will occupy a filter for six days, which 
means that even a medium-size manufacture will require 
quite a number of filters and much space. This may appear 
to be a disadvantage, but there are definite merits in this 
method. All operations with the opium are done on the 
filter itself, which means clean work without losses. Further- 
more, the washings are very efficient, as the marc is macerated 
thoroughly when the washings are allowed to drain freely 
during the night. In other methods, such as centrifuging or 
decanting, work is either dirty or separation inefficient and 


loss of alkaloids therefore inevitable. 


Precipitation of the Alkaloids 


The opium extract is neutralized by the addition of sodium 
hydroxide solution and the pH is adjusted to 7.0. The 
resulting crystalline precipitation of narcotine is easily filtered 
off by centrifuging and washed with water until free from 
other alkaloids. Sometimes this raw narcotine may contain 
small amounts of papaverine. In such cases the precipitation 
should be tried at a slightly lower pH. To the filtrate and the 
washings of the raw narcotine, a concentrated solution of 
calcium chloride is added to precipitate meconic acid as its 
insoluble calcium salt. The latter is filtered by centrifuging 
and washed until free from alkaloids as easily as the narcotine. 
If narcotine is not to be used, both narcotine and meconic 
acid can be precipitated together by replacing sodium 
hydroxide with calcium hydroxide. 

The combined filtrates and washings from the meconate 
are further precipitated by adjusting the pH to 9.0-9.2 by 
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the addition of powdered sodium carbonate. The total 
alkaloids, which precipitate now, are centrifuged and washed 
the following day. After drying at a temperature not exceed- 
ing 60°C, the raw total alkaloids are obtained as a brown, 
granular powder. The mother-liquors from these raw 
alkaloids still contain a small amount of alkaloids, which are 
recovered by solvent extraction as described later. 


Separation of the Raw Alkaloids 


The separation is based on the known fact that morphine 
is practically insoluble in non-polar solvents such as hydro- 
carbons or their halogenated derivatives, whereas the other 
alkaloids and most impurities are very soluble in these solvents. 
Barbier (2) recommended benzene, but the author prefers 
trichlorethylene for several reasons. Its vapours are less disa- 
greeable, less harmful from a medical point of view, and 
non-explosive. This solvent is easier to drain off from 
the undissolved morphine, and the fraction which remains 
in the latter is easily removed by steam distillation. 


The apparatus used somewhat resembles the one described 
by Barbier (2). It consists chiefly of a cylindrical extractor, 
which is at the same time a pressure filter and distilling 
apparatus. Filtration is obtained by a cloth-covered false 
bottom placed as close as possible to the bottom of the vessel. 
The latter has a central outlet, by which the filtrate can be 
drawn off to another distilling apparatus. The extractor has 
a steam jacket for indirect heating and a perforated steam-pipe 
right under the filter bottom for distillation with direct steam. 
A strong and rather slow stirrer rotates close to the filter 
bottom in order to keep the solids, which have a considerable 
resistance, in continuous slow agitation. In the cover of the 
extractor there is a connexion leading to a combined condenser 
for both reflux and distillation. Two other inlets are con- 
nected to compressed air and vacuum respectively. The appa- 
ratus may be used for both vacuum and ordinary pressure 
distillation. The raw total alkaloids from 100 kg opium weigh 
between 15 and 20 kg, depending on the opium used. For 


this quantity a capacity of the extractor of 100 1 above the 
filter bottom is required. 


Fifty litres of trichlorethylene for every 100 kg of opium 
are first introduced into the extractor. While the stirrer is 
rotating, the dry alkaloids are added through a manhole. Then 
the solvent is brought to the boil, and stirring is continued 
for one hour, whereupon compressed air is introduced and the 
solvent drawn off through the bottom outlet. This treatment 
is repeated twice with half the volume of solvent each time, 
but without the use of heat. The raw morphine remaining 
in the extractor which should be free of secondary alkaloids, 
contains a certain amount of solvent, which is driven off 
by introducing direct steam from beneath the filter bottom. 
As soon as all the solvent has passed over, heating is con- 
tinued only by the steam jacket, and the major part of the 
water, now present in the morphine, is removed by vacuum 
distillation. The almost dry raw morphine is removed as a 
light brown powder. When completely dry, it is difficult 
to handle without loss due to dusting. The yield from 
100 kg of opium is from 18 to 20 kg of this product, con- 
taining about 20% water. The solvent extract contains 
the secondary alkaloids papaverine, codeine and thebaine, the 
recovery of which is described later. 


Purification of the raw morphine 


The raw morphine contains 10% to 20% impurities, and 
it can be purified in several ways. Depending on the purity 


of this product and on the desired purity of the refined product, 
either one or two or even all three of the following treatments 
will give the wanted result. 


1. Purification by lime. — The slightly humid raw morphine 
is mixed in an open stirring vessel with four times its weight 
of water, and slaked lime is added until the solution remains 
strongly alkaline to phenolphthaleine. The solution now 
contains all the morphine as calcium morphinate and is 
filtered off by vacuum on a Buchner filter. The residue 
on the filter, a mixture of lime, impurities and may be some 
calcium meconate, is washed free of morphine and then 
discarded. The combined filtrates are transferred to an open 
stirring vessel, where a 20% ammonium chloride solution 
is added to bring about complete precipitation of the morphine 
base. The latter is filtered either by vacuum or centrifuging 
after two days and washed with water. It contains then 
20% to 25% of water. The combined mother-liquors, 
which contain a small amount of morphine, are extracted 
with solvent, as will be described later. 


2. Purification by alcohol. — The raw alkaloids contain 
certain resinous impurities which accompany the morphine 
tenaciously, so that they are not removed either by the 
solvent extraction of the total alkaloids or by the lime treat- 
ment of the raw morphine. These impurities are probably 
of phenolic nature, like the morphine itself, and they are 
therefore easily soluble in ethanol and can be removed by 
treating the raw morphine with a mixture of about 4 volumes 
of alcohol with 6 of water. When a higher percentage of 
alcohol is used, too much morphine will dissoive together 
with the impurities and will be difficult to recover. The 
apparatus used is a cylindrical extractor equipped with a 
jacket for heating and cooling, a bottom outlet, medium 
speed stirrer and condenser for both reflux and distillation. 
Its capacity is of 90 to 100 | for each 100 kg of opium. The 
vessel is charged with 45 to 50 1 of 40% alcohol for each 100 kg 
of opium and the morphine is added under stirring. The 
content is brought to boiling, which is maintained for one 
hour. Then the mixture is cooled and drawn off into a 
crystallization vessel, where it is allowed to stay over night. 
The next day the mixture is filtered on a Buchner filter and 
washed with small portions of 40% alcohol. The morphine 
thus treated forms a light brownish or greyish crystalline mass, 
containing about 25% humidity. 


From the dark-brown alcoholic mother-liquors a small 
amount of morphine is recovered as follows. The alcohol is 
distilled off, whereupon the resins separate from the residual 
water. They form a liquid viscous mass when hot and are 
drawn off by the bottom outlet. These resins are insoluble 
in water or in pure acetone, but they are soluble in acetone 
of 50% to 70%, whereas morphine is insoluble in aqueous 
acetone. The resins are dissolved in up to twice their 
volume of warm aqueous acetone and filtered after two 
days on a Buchner filter. The residue is washed with 60% 
acetone and dried. It consists of raw morphine, representing 
about 1% of the total morphine content of the opium and 
it is purified in the same way as the main batch of raw 
morphine. 


3. Purification by tartaric acid—This operation is based 
largely on that described by Barbier (2). Following the 
treatment by either lime or alcohol, or both, the humid 
morphine is mixed in an open heated stainless steel vessel 
with five times its weight of water. Tartaric acid is added 
until a solution is obtained, which will be slightly acid to 
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methyl red (pH approximately 5). An excess of acid has to 
be avoided, otherwise morphine bitartrate could crystallize. 
The solution is brought to 80°C and charcoal is added to de- 
colourize it. The type of charcoal must be chosen carefully 
by laboratory tests, as certain commercial grades absorb 
considerable amounts of morphine, which would be rather 
difficult to recover. After several minutes the charcoal is sepa- 
rated by vacuum filtration and washed with hot water. The 
combined filtrates are transferred to an open stainless steel 
crystallizing vessel, equipped with a water cooling jacket. 
Somewhat more than the quantity of tartaric acid which 
has been used to dissolve the morphine is now added, while 
stirring, so that the solution will be acid to methyl orange. 
The morphine bitartrate begins to crystallize immediately 
and in order to prevent the formation of crusts or hard lumps, 
stirring must continue at least until the major part of the 
morphine has crystallized. The bitartrate is centrifuged 
the following day, and after washing with water it forms a 
slightly brownish crystalline mass. It is dissolved in three 
times its weight of water by addition of sodium hydroxide 
until the solution is only slightly acid to litmus. If this 
solution were still dark-coloured, it could be decolourized 
once more with charcoal to which some sodium bisulfite 
can be added. If decolourizing is not necessary, the morphine 
can be precipitated immediately. This is done by adding, 
first, ammonia until the reaction is slightly alkaline and then 
sodium carbonate powder until the pH reaches 9.0 to 9.2. 
If carbonate were added right from the beginning, instead 
of ammonia, the solution could froth over. The morphine 
is thus precipitated as a fine, light powder, which is centrifuged 
and washed with water the following day. After drying 
at 60 to 70°C an almost white powder of at least 98% purity 
is obtained, which purity is sufficient for the conversion into 
either morphine hydrochloride or codeine or ethylmorphine. 

The mother-liquors of the bitartrate, which retain about 
10% of the morphine, are made strongly alkaline with slaked 
lime, whereupon a massive precipitate of calcium tartrate 
forms. ‘This precipitation is necessary only when these 
mother-liquors are mixed afterwards with calcium-containing 
liquors, before entering the solvent extraction, where preci- 
pitation of calcium tartrate must be prevented for obvious 
reasons. The calcium tartrate is centrifuged and washed with 
water until free of morphine, and then discarded. The 
combined filtrates are treated with a 20% solution of arnmo- 
nium chloride in order to precipitate the morphine, which is 
centrifuged and then purified again, either by alcohol or 
tartaric acid or both. The alkaline mother-liquors of this 
recovery procedure are extracted by solvent as described 
in the following paragraphs in order to recover the small 
amount of morphine remaining in solution. The same refers 


to the mother-liquors of the main batch of purified morphine 
base. 


Recovery of Morphine from Mother-liquors 


All alkaline mother-liquors from morphine precipitations 
contain varying amounts of morphine from one-half to 
several parts per thousand, depending on the purity of the 
liquors. It is best recovered by extraction with organic solvents 
at pH 9.1, the isoelectric point of the morphine. From every 
100 kg of opium about 1,000 to 1,200 1 of such liquors are 
obtained, which contain up to one-tenth of the morphine 
originally present in the opium. The mother-liquors are 
first collected in an open wooden vat or iron storage tank, 


and after adjustment of the pH to 9.1 to 9.3, allowed to stay 
for several days. It is advantageous to mix liquors of different 
morphine content. The more concentrated liquors may, 
after mixing, release some morphine together with resinous 
impurities, which they could release otherwise during the 
extraction in the packed column, thus causing the formation 
of emulsions, the principal enemy of liquid-liquid extractions. 
Moreover, the mixed liquors, varying less in morphine content, 
allow an easier control of the column operation. If, after 
several days, a deposit has formed in the storage tank, the 
clear liquid is decanted into the feeding tank of the extraction 
column. The remaining slurry is filtered off, the filtrate 
transferred into the feeding tank and the residue treated 
in the same way as the raw total alkaloids. 

The proper choice of the solvent is important for several 
reasons. Morphine is only slightly soluble in all water- 
immiscible non-polar solvents, so that a large quantity of 
these would be needed. It is more soluble in hydrophylic 
polar solvents, such as aliphatic alcohols and phenols, but 
these solvents are more or less miscible with water. Barbier (2), 
who described for the first time the counter-current solvent 
extraction of mother-liquors from the opium extraction, 
used butanol, working at 60°C. This author ascribed the 
satisfactory results he obtained to the partial solubility of 
butanol in the aqueous liquor, which seems to be in contra- 
diction to current concepts on partition phenomena as applied 
to liquid-liquid extraction. It appears rather probable that 
the higher temperature used by Barbier may be credited 
with the good extracting effect, as the solubility of morphine 
in polar solvents increases considerably with the temperature. 
It has been known for some time that certain mixtures of 
solvents show a markedly increased dissolving power for 
morphine. In 1936 F. Hoffmann-LaRoche and Co. (12) 
developed a procedure for the manufacture of alkaloids from 
poppy straw, where a mixture of equal volumes of butanol 
and benzene was used for the extraction of morphine from 
the aqueous poppy straw extract. Indeed, mixtures of 
aliphatic alcohols with cyclic hydrocarbons were found to be 
some of the best solvents for this purpose. One gramme of 
morphine dissolves in 360 ml of a benzene-butanol mixture 
1:1, whereas the solubilities in the individual pure solvents 
are 1 part in about 5,000 for benzene and 1 part in about 
140 for butanol. Morphine is also quite soluble in phenols 
such as the cresols, and a small amount of the latter added 
to the above-mentioned mixture has a striking effect on the 
solubility of morphine. As little as 5% to 10% of cresols 
added to the mixture of equal volumes of benzene and 
butanol will double the solubility of morphine. Moreover, 
the solubility of the solvent in the aqueous phase, which 
is about 7% for the binary mixture, decreases markedly by 
the presence of cresols. In the concentration range of about 
1 g of morphine per litre of aqueous liquors the partition co- 
efficient of morphine between equal volumes of the cresol- 
benzene-butanol phase (10:45:45) and water at pH 9.1 
is 95/5, whereas for the same system without cresol it is of 
the order of 90/10. Benzene is a rather volatile and hazardous 
solvent. The addition of cresols somewhat decreases its 
volatility, but toluene used instead of benzene may still better 
serve this purpose. The solubility of morphine is only 
slightly less in a toluene-butanol mixture than in a benzene- 
butanol one. It can be figured out that for the complete 
extraction of liquors containing 1 g of morphine per litre, 
at least half their volume of benzene-butanol 1 : 1 is needed. 
For higher concentrations of morphine, either a larger amount 
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of this solvent or the addition of some cresol to the latter is 
necessary. 


The extraction is carried out in a packed-column counter- 
current apparatus. Both liquids, the alkaloid-containing 
mother-liquors and the solvent, are introduced into the 
column from feeding tanks, which are placed above 
the column, their flow by gravitation being controlled by flow 
meters. The solvent, being less dense than the aqueous 
phase, is introduced at the bottom of the column, while 
the aqueous liquors enter at the top. The height of the packed 
column is at least eight times its diameter. When Raschig 
rings are used as packing material, the amount of mother- 
liquors that can be safely extracted per hour will be roughly 
equal to the total volume of the column. For example, a 
column of 300 x 2,700 mm filled with rings of 15 to 20 mm 
in diameter, will have a capacity of 200 1 of aqueous liquors 
per hour, or a 500 x 4,000 mm column will have about four 
times this capacity. This throughput will somewhat vary 
with the quantity of solvent needed. The latter depends on 
the composition of the solvent mixture, as well as on the 
concentration of morphine in the aqueous phase, and will 
vary between 0.5 to 1.0 volume per volume of aqueous phase. 
The column extends at both ends beyond the packed zone 
to provide space, where the two liquids can separate before 
leaving the column. The height of each of these two extensions 
is about twice the diameter of the column. 


The aqueous liquors leaving the column by the bottom are 
free of alkaloids, but they contain a small amount of dissolved 
solvent which can be recovered by distilling off one-tenth 
of the volume of the liquors. The solvent leaves the column 
by the top charged with the alkaloids. It is further introduced 
into the bottom of another packed column, about half the 
size of the preceding one, where it meets an aqueous solution 
of sulfuric or phosphoric acid, which easily extracts the alka- 
loids. The first column can be made of sheet iron, whereas 
the second one has to be of stainless steel. Ten per cent sulfuric 
acid enters the latter column by the top, flowing from a 
feeding tank at such a rate that a concentrated, slightly acid 
solution of alkaloids can be drawn off from the bottom. 
If the mother-liquors are so rich in codeine that the only 
slightly soluble codeine sulfate precipitates from the acid 
extract, then phosphoric acid should be used instead of sulfuric 
acid. The acid alkaloid solution is adjusted to pH 9.0 to 9.2 by 
the addition of ammonia, and the precipitated morphine is 
filtered off after two days. It contains 70% to 75% of pure 
alkaloid and is purified the same way as the raw morphine. 
The mother-liquors of this morphine precipitation contain 
varying amounts of codeine and thebaine, which are recovered 
by extraction with trichlorethylene as described later. 


The solvent, which leaves the acid column by the top, 
contains small amounts of the acid alkaloid solution, which 
are extracted by washing with water in a third packed column 
similar to the preceding acid column. This washing water 
is used to prepare the dilute acid for the second column. 
The solvent is then collected in a storage tank, and its com- 
position is determined and readjusted to the desired formula 
by the addition of fresh components. It is then ready to 
re-enter the extraction in the first column. As it retains 
only small amounts of impurities after each cycle, redistillation 
may be necessary first after some 10 to 15 cycles. With a 
properly designed extraction plant the losses of solvent per 
cycle will not exceed 1% to 2%. 


The Secondary Alkaloids 


The separation of narcctine from the opium extract prior 
to the precipitation of the total alkaloids is described in one 
of the preceding chapters. The other secondary alkaloids, 
papaverine, codeine and thebaine, appear at two points of 
the process. The mother-liquors from the morphine recovered 
in the extraction column contain codeine and thebaine, 
whereas the trichlorethylene extract of the raw total alkaloids 
contains thebaine and papaverine and sometimes also codeine. 
The latter forms a soluble complex with ammonia. Since 
ammonia is always present in any aqueous opium extract, 
codeine is usually not precipitated by sodium carbonate from 
opium extracts. In the case of opium of very high codeine 
content, such as Iranian, some codeine may, however, appear 
in the precipitated raw total alkaloids. It may also be men- 
tioned here that Schwyzer (16) has already pointed out that, 
contrarily to the general opinion, codeine can easily be 


extracted by solvents from only slightly alkaline solutions 
of its ammonia complex. 


The secondary alkaloids are extracted from aqueous solu- 
tions with trichlorethylene rather than with hydrocarbons 
such as benzene. The latter emulsifies more readily and 
separates less easily after mixing with the aqueous liquid 
in batch-wise extractions of the mix-and-settle type. This 
may be due, in part at least, to the greater difference in density 
between. trichlorethylene and water than between benzene 
and water. The main advantage of trichlorethylene, however, 
is that it extracts much less impurities than does benzene. 
The recovered secondary alkaloids are therefore of much 
higher purity and in certain cases the solvent can be used 
again many times without being redistilled. 


The extraction apparatus consists of a stainless steel closed 
cylindrical extractor with an efficient high-speed agitator, 
conical bottom with outlet and reflux condenser. The 
alkaline mother-liquors are stirred for several minutes with 
one-fourth their volume of trichlorethylene, and then allowed 
to separate. The solvent is drawn off by the bottom outlet 
and the operation is repeated twice with other portions of 
fresh solvent. The remaining aqueous liquor does not contain 
any more secondary alkaloids, but still retains a small amount 
of morphine. It is therefore brought back to the storage tank, 
where the morphine-containing mother-liquors are condi- 
tioned for the extraction column. The combined solvent 
extracts, now containing codeine and thebaine, are transferred 
back into the extractor and thoroughly mixed with sulfuric 
acid of 10%. The quantity of acid must be such that the 
aqueous phase remains acid to congo red even after thorough 
contact with the solvent. The aqueous solution almost imme- 
diately becomes a soft crystalline mass of codeine sulfate and 
separates easily on the surface. It can be skimmed off by hand 
with a stainless steel sieve or strainer. After crystallization in 
a cooling chamber over night, it is filtered off on a Buchner 
filter and washed with 70% alcohol. It forms a yellowish, 
almost white, crystalline mass, which is purified by recrystal- 
lization from water. The mother-liquor from the codeine 
contains the thebaine together with a small amount of codeine. 
The former is precipitated by the addition of ammonia and 
separates easily as a resinous dark-brown mass. This raw 
thebaine is purified by crystallization from water as the 
bitartrate as described later. Its mother-liquor is recycled 
into another batch of codeine-containing liquors. The 
trichlorethylene from which the alkaloids have been extracted, 
can be used again for another extraction of mother-liquors. 
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In the course of a longer series of such cycles some accumulation 
of impurities can take place and may necessitate an occasional 
redistillation. 


The trichlorethylene extract from the separation of the 
raw total alkaloids is evaporated almost to dryness. Some 
water is then added and distillation continued until all the 
solvent is driven off. The residue is a dark viscous mass con- 
taining the alkaloids, which is drawn off while still hot before 
it solidifies by cooling off. It is digested by heating with 
twice its weight of water, to which tartaric acid is added, 
so that after thorough stirring a solution slightly acid to 
methyl red (pH 5.5 to 6.0) is obtained. After being allowed 
to settle for a short time, the clear solution is decanted and the 
remaining resins are digested once more with a smaller 
amount of water and then discarded. The combined tartaric 
solutions are brought to 80°C and an amount of tartaric 
acid equal to that used for the digestion is added, whereupon 
thebaine bitartrate begins to crystallize rather quickly. In 
order to prevent the formation of hard lumps the mass has 
to be stirred until it is cooled off. It is filtered the following 
day, either on a Buchner filter or by centrifuging, and washed 
with cold water. This raw thebaine bitartrate is an almost 
white, sometimes slightly violet crystal mass. It is dissolved 
in 3 to 4 times its weight of hot water by addition of sodium 
hydroxide until the resulting solution is only slightly acid 
to methyl red. This solution is decolourized with charcoal 
and bisulfite; then tartaric acid is added to produce another 
crystallization of bitartrate which will be pure enough to be 
converted into pure thebaine base. 


The mother-liquors of the raw thebaine bitartrate are made 
alkaline with ammonia in order to precipitate papaverine 
together with a small amount of thebaine. The resinous 
precipitate is digested as described for thebaine, using oxalic 
acid instead of tartaric acid. An excess of oxalic acid causes 
papaverine bioxalate to crystallize. After filtration, the 
almost white product is recrystallized several times from ten 
times its weight of boiling water to free it from cryptopine. 
The ammoniacal mother-liquor from the raw papaverine 
base is extracted with thrichlorethylene as described before 
to recover the codeine. The combined mother-liquors 
from the papaverine bioxalate recrystallization are precipitated 
with ammonia, and the precipitate, which contains papaverine 
with some thebaine, is added to the mixture of raw secondary 
alkaloids before they are digested with tartaric acid. 


Future Developments 


As morphine and some of its derivatives are highly toxic 
and addict-forming drugs, many attempts have been made to 
replace them by less harmful products. The first partially 
successful achievement along these lines was the synthesis 
of Dolantine by I. G. Farben in Germany in 1939 (8), (9). 
Although this drug, now better known internationally as 
pethidine, is today generally accepted together with some 
other products of minor importance as a substitute for mor- 
phine in certain instances, it is far from being the right answer 
to the morphine problem, since it is also apt to induce addiction. 
Furthermore, even a perfect substitute for morphine cannot 
be the solution, as only about 5% of the manufactured 
morphine is medically used as such, the remaining 95% being 
converted into derivatives such as codeine and ethylmorphine. 
Efforts have been made for some years to synthesize substitutes 
for codeine, and some of these preparations are already on 


the market; the consumption of codeine, however, does 
not appear to have been affected by them. 


The following figures are all taken from official publications 
of the United Nations Division of Narcotic Drugs (20). 
The total legal world production of morphine reached the 
record figure of 84 tons in 1954, whereas the pre-war 
record was the 1929 production of 55 tons. Codeine con- 
sumption, which in 1935 amounted to 18 tons, increased 
to a record of 68 tons by 1954. The consumption of pethidine, 
on the other hand, seems in 1954 to have reached a fairly 
stabilized level of about 11 to 12 tons yearly, whereas all 
the other substitutes together did not at that time exceed 
a yearly consumption of one ton. 


New interesting developments seem to be foreshadowed 
by the complete synthesis of morphine by Gates and Tschudi 
in 1952 (11), followed by a different synthesis of the same 
product by Ginsburg and Elad in 1954 (12). Although far 
from being commercially practicable, because of their expen- 
sive multi-step complexity, these syntheses are certainly more 
than a mere laboratory curiosity and in a more distant future 


may possibly become an important concern to manufacturers 
of natural morphine. 


Another development of interest is the extraction of mor- 
phine from poppy capsules. Although considered with much 
scepticism by most manufacturers, this process has become 
technically and economically feasible since it was initiated 
by Kabay in Hungary in 1931 (15). The raw material, dry, 
ripe poppy capsules, is very bulky and its alkaloid content 
is very low. Therefore its transportation over long distances 
is not economical and its utilization is economical only when 
combined with the commercial use of the poppy seeds. 
Furthermore, successful cultivation of the poppy is possible 
only under special climatic conditions and in regions where 
cheap labour is available. That is why the manufacture of 
morphine from poppy capsules will most probably always 
remain restricted to certain countries and will hardly be able 
to supersede the manufacture of morphine from opium as 
a whole; in spite of that, this process supplies at present about 
one-fourth of the world’s production. 


Reviewing all these facts, it appears fairly certain that the 
manufacture of alkaloids from opium will not decline in 
importance in the near future, and therefore it may be worth 
while to discuss here some possibilities of improving today’s 
manufacturing methods. 


The search for a better solvent for morphine may still be an 
interesting task despite the numerous data accumulated on 
this subject in the past. The number of versatile commer- 
cially available solvents has been increasing steadily for some 
years, in particular of oxygen-containing solvents such as 
esters, ethers and glycols, which should be promising solvents 
for morphine. 


The surface active agents, which were developed into an 
impressive technical field during the last two decades, have 
not aroused too much interest in the alkaloid industry, except 
for a few minor investigations. There seem, however, to be 
several possibilities of using surfactants in order to improve 
processes of manufacturing opium alkaloids. The addition 
of surfactants to the extraction of opium with water would 
probably not only help the maceration of the marc, but also 
speed up the filtration of the extract. The solvent extraction 
of aqueous alkaloid solutions, an over-all important unit 
process in the field, is often hampered by the formation of 
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emulsions, which can sometimes be avoided by the addition 
of small amounts of certain surfactants. The author applied 
this principle successfully in several instances among others 
to the solvent extraction of aqueous poppy capsule extracts, 
which behave quite similarly to opium extracts. Finally, 
precipitation of alkaloids from solutions containing large 
amounts of high-molecular impurities may be improved 
to give higher yields of alkaloids when surfactants are added. 
Systematic investigations of these possibilities with the dif- 
ferent types of commercial surface active agents therefore 
seem worth consideration. 


The use of inorganic coagulants for high-molecular organic 
impurities of opium extracts has been studied to some extent. 
Busse and Busse (4) proposed, as early as 1933, the precipi- 
tation of resinous impurities by repeated addition of sodium 
chloride to aqueous opium extracts. Their method, however, 
appeared to be cumbersome and of limited effectiveness. 
More interesting are the attempts that have been made to 
prevent these impurities from getting into the aqueous 
extract at all. Eder & Waeckerlin (6) found in 1940 that when 
adding manganese or ferrous salts to the opium extraction, 
the alkaline extracts were much less coloured than usual, 
and did not emulsify as easily as ordinary extracts. Feinstein 
& Hannan (10) suggested in 1950 the addition of aluminium 
sulfate to the aqueous extraction of anabasine or nicotine from 
the corresponding plants. Decker (5) received in 1951 a 
patent which describes the extraction of opium alkaloids 
from poppy straw by a 1% aqueous solution of copper 
sulfate, which is claimed to give much purer extracts than 
water. Considering the numerous troubles which impurities 
are able to cause in the course of the involved manufacturing 
process, the possibility of getting rid of them right at the start 
may be found rather appealing. 


Apart from the high-molecular impurities, one of the main 
technological difficulties in alkaloid manufacture is the 
liquid-liquid extraction. Emulsions may form with ease, 
particularly in batch-wise extractions of the mix-and-settle 
type. They can sometimes seriously hamper the extraction 
or even make it impracticable. Continuous counter-current 
extraction in gravitational packed columns is a more satis- 
factory solution, but its operation needs much skilful super- 


vision and the through-put capacity is limited. More recently 
continuous centrifugal liquid-liquid extractors have appeared on 
the market, and they probably offer the’ best answer to the 
problem so far. The Podbielniak extractor (3), (17) has been 
an established process unit in the chemical and related 
industries for a number of years. Its European counterpart, 
the German Luwesta-extractor (7), which is based on a 
principle somewhat similar to that of the known milk sepa- 
rators, appeared on the European market in 1950. Both 
these extractors offer several interesting advantages as com- 
pared with other extracting equipment. They occupy very 
little space, have an unusually high through-put capacity, 
need only a few minutes to reach continuous operation 
conditions and are easy to operate and maintain. Owing to 
the use of centrifugal forces several thousand times the force 
of gravitation, they are able to mix and separate efficiently 
without formation of emulsions. These extractors have already 
proved their usefulness in the alkaloid industry and according 
to the manufacturer of the Luwesta-extractor (21), the latter 
has been used successfully in the solvent extraction of morphine 
from aqueous poppy capsule extracts, which are quite similar 
in nature to opium extracts. If in some way or other the 
solvent extraction could be improved, it could occupy a 
still larger field in the opium alkaloid manufacture, replacing 
less efficient operations such as evaporation, precipitation or 
crystallization. 


The ion-exchangers, another new tool for chemical processing, 
have not yet been investigated thoroughly, as far as the 
alkaloid industry is concerned. Their application to the 
analysis of alkaloids was reviewed recently by Jindra (14). 
To the author’s knowledge their use for purification of opium 
extracts for manufacturing purposes has not been investigated 
so far. The fact that such extracts contain beside the alkaloids 
rather large amounts of both ionic and non-ionic impurities, 
some of them in colloidal suspension rather than in solution, 
does not allow us to foresee whether this unit process could be 
economically applied to the separation of the alkaloids from 
the impurities. On the other hand ion-exchange has already 
tound many successful uses in industrial large scale purification 
procedures, so that a systematic experimental study within 
the opium alkaloidal manufacture is certainly indicated. 
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The use of oscillographic polarography 


in the determination of narcotics 


By Robert Kalvoda and Jaroslav Zyka 


Of the Institute of Polarography of the Czechoslovak Academy of Sciences 
and the Institute of Analytical Chemistry of Charles University, Prague 


Physico-chemical methods have recently been gaining in 
importance as a means of analysing drugs, particularly alkaloids. 
Yet although polarography is now a standard procedure in all 
analytical laboratories, relatively little use is so far being made 
of oscillographic polarography. One reason for this is that 
it is a new method which—at least with respect to its general 
use for analytical purposes—is still in the initial stages of its 
development. 

Since we believe that extensive use could be made of oscillo- 
graphic polarography for purposes of narcotics analysis, we 
propose in this report to discuss our experience with this 
method—in relation to compounds and narcotics problems— 
and at the same time to present a few examples of the experi- 
mental results we have recently obtained. An introduction is 
devoted to a description of the method itself and the apparatus 
required. 


Introduction 


Oscillopolarography is the study of electrolysis using pola- 
rizable mercury electrodes connected to an oscillograph, 
on whose screen various relations between voltage, current 
intensity and time may be recorded. 

Depending on which of these functions is being observed, 
oscillopolarographic methods fall into two categories, accord- 
ing as the polarizable electrode is polarized by voltage or 
by current. The second method, developed and applied by 
Heyrovsky (1), (2), was at first used mainly to supplement the 
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Fic. 1. — Diagram of Apparatus connected for Observation of 


dVjdt = f/V Curves 


P, = Potentiometer 0.5 MQ, P, = Potentiometer 5 KQ, B = Battery 

50-100 V, C, = Condenser 30,000 pF, C, = Condenser 2 pF, R, = 1,000, 

TR = Transformer 220/150V, E = to earth terminal of oscillograph, 

H = to horizontal amplifier of oscillograph, V = to vertical amplifier 
of the oscillograph. 
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information available on polarographic phenomena, since it 
was possible by this means to observe these phenomena at 
mercury capillary electrodes under extremely rapid changes in 
potential. It emerged in the course of this work that there 


would also be great advantages in using the same method for 
analytical purposes. 


In oscillographic polarography with alternating current the 
following functions apply: 


1. V = f(t) — curves given by the time/potential function 
of the polarizable electrode under constant alternating current. 

2. dV/dt = f(t) — curves given by the magnitude of the 
time/potential changes as a function of time. . 

3. dV/dte = £(V) — curves given by the magnitude of the 
time/potential changes as a function of the potential. 


In the experiments described below the function dV/dt 
= f(V) was used. 


The oscillogram of this function for an “ empty ” electrolyte 
is elliptical in shape, the upper part corresponding to the 
cathodic, and the lower part to the anodic direction of the 
current passing through the capillary electrode. In the presence 
of a depolarizer, inflexions appear on both parts, their size 
being a function of the concentration. The position of the 
inflexion on the potential axis indicates the potential, which is 
closely related to the half-wave potential in conventional 
polarography; the depolarizer can therefore be determined 
qualitatively from the position of the inflexion. The relation 
between the positions of the cathodic and anodic inflexions is 
an indication of reversibility; where the inflexions lie opposite 
one another the reaction is reversible, and where they are apart, 
or if one of the inflexions fails to materialize, it is irreversible. 


The apparatus used for recording these curves is very simple; 
it can consist of a standard commercial direct-current oscillo- 
graph with a built-in horizontal and vertical amplifier con- 
nected to a Heyrovsky polarograph. In this kind of apparatus 
(fig. 1) a suitable current intensity is applied by means of 
resistance P (0.3 — 1 mA for a dropping mercury electrode 
and up to 10 mA for a streaming electrode); a direct-current 
component is applied by means of resistance P in such a way 
that both lateral points on the ellipse are visible. The first 
point represents the potential at which the mercury is oxydized, 
and the second the potential at which the cation of the basic 
electrolyte is reduced. 


A special electronic Polaroscope (3) has recently been con- 
structed (by the Kovo Company, Prague VII), in which the 
entire apparatus is self-contained, so that all that need be done 
is to attach the cathode and the anode to the terminals and, 
after switching on, to apply a suitable current intensity 
and a direct-current component. The sharpness, brightness 
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POLAROSKOF 


16) 


Fic. 2. — Polaroscope 


and size of the image can be regulated by adjusting the other 
controls (fig. 2). Once these simple operations have been 
carried out, which takes only a few seconds, the results of 
experiments may be observed directly on the screen. As 
regards the electrodes, both dropping mercury electrode and 
streaming mercury electrodes are used in practice. For most 
determinations, however, the use of a dropping mercury 
electrode and a mercury pool as the unpolarizable (reference) 
electrode is quite adequate. For small-scale work a graphite 
electrode may be used as the reference electrode (anode) (6). 
As the circuit can be closed simply by immersing the two 
electrodes in the solution, special vessels are unnecessary for 
routine determinations in air. This method also offers the 
further advantage that only a small amount of solution is 
required for making oscillopolarographic records. We have 
even made reliable analyses using about 0.5 ml of the test 
liquid. 

When a dropping mercury electrode is used, a trace of 
changing size is observed on the oscilloscope screen. The 
trace is largest when the drop falls, and its size diminishes as 
the surface area of the drop increases (if a streaming mercury 
electrode is used the size of the trace remains unchanged). 


For the purpose of recording the results obtained, the traces 
are photographed; if a dropping mercury electrode is used, 
the trace on the screen of the apparatus is usually photographed 
before the drop of mercury falls. The exposure given is about 
1/25 sec., at maximum aperture. Agfa Isopan, Agfa Fluorapid 
and similar films are the most suitable; development is carried 
out in a hard working developer. 


Oscillographic curves may also be photographed with the 
use of dropping mercury electrodes in such a way that the 





exposure is made as the drop “breaks away” and a new 
drop begins to form. Using an exposure of }$ to one second, 
we obtain a trace on which, in the area of the image interwoven 
with the contour-lines of the individual cycles, there remains 
a dark tract, the outline of which is the oscillogram of the last 
cycle before the drop fell. If a regular dropping time is 
maintained, these images can also be used for quantitative 
determinations, by means of a calibration curve, the distance 
between the apex of the inflexion and the potential axis to the 


second power of the concentration being plotted against one 
axis. 


Since the currents passing through the vessel in which the 
determination is carried out are greater in oscillographic 
polarography than in classical polarography, a more concen- 
trated supporting electrolyte, about 1M, must be used, 
unless special equipment is employed to compensate for the 
potential drop in the solution. 


As has already been stated, the position of the inflexion—in 
relation to the potential axis—indicates the quality of the depo- 
larizer. On the other hand, the depth of the inflexion is a 
function of the concentration. These two functions can be 
used for purposes of identification; for quantitative purposes 
and evaluations use may be made of some of the methods 
described below. 


Comparative Titration 


In this method, two curves of the function dV/dt = f(V) 
appear on the oscillograph screen, one of them corresponding 
to the test solution and the other to the control solution, 
which is titrated with a measured solution of a known depola- 
rizer until both curves (or the depths of the inflexions) coincide. 
The amount of depolarizer in the known solution is determined 
from the amount of solution used up (5), (6). 

In this case two dropping mercury electrodes are used 
(one for the test solution and the other for the control solution), 
made from capillaries of the same shape, 0.08 mm in diameter. 
A regular mercury drop rate (synchronized dropping) is 
ensured by the use of a mechanical vibrator. For the purpose 
of connecting the two electrodes alternately, a relay switch, 
operating at a rate of 25 switches per second, may be used. 
Measurements with this method are carried out as follows: 
an equal amount of indifferent electrolyte is first pipetted into 
the two electrolytic vessels and a suitable polarizing current 
intensity applied. In addition, a direct current component 
is applied simultaneously to both units. The test solution is 
then added to the supporting electrolyte in one of the vessels. 
The supporting electrolyte in the other vessel is titrated, using 
a microburette, with a measured solution of the known 
depolarizer, dissolved in the supporting electrolyte. Titration 
is continued until both traces on the screeen overlap. If both 
curves coincide, the concentration of the two solutions must 
be the same. 

A sample photograph illustrating this type of comparative 
titration is given in figure 3. 


Measuring the Depth of the Inflexions 


As has already been stated, the depth of the inflexion, 
within a given concentration range, is a function of the con- 
centration of the depolarizer. During the reduction processes 
these inflexions make their appearance from depolarizer 
concentrations of 0.5 M-1.10-4M. Their depth may be 
measured by a simple apparatus which projects into the 
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Fic. 3. — Comparative titration 


One curve represents the sample under analysis, of volume Pb, the 
other the basic electrolyte, which is titrated with a measured solution 
of a known depolarizer (Pb). 


oscillograph screen a horizontal axis, adjustable vertically by 
means of a calibrated potentiometer. 


Rapid determination of depolarizers can be effected with 
this apparatus by means of a calibration curve. At each con- 
centration of the depolarizer corresponding to a point on the 
calibration curve we adjust the projected axis by means 
of a calibrated shunt so that it is just touched by the apex of 
the inflexion on the oscillogram curve immediately before 
the drop falls. The appropriate value indicating the distance 
between the apex of the inflexion and the potential axis is 
read off on the shunt scale and plotted on a graph against the 
concentration. In the method based on measuring the depth 
of the inflexion, a separate calibration curve must be prepared 
for each depolarizer and the determination of the test sample 
carried out under precisely the same conditions as the calcula- 
tion of the calibration curves, particularly as regards the value 
of the polarizing current, the direct-current component and 
the dropping time. This method is particularly suitable for 
serial control determinations, for example, of impurities in 
samples, in which case the horizontal axis is adjusted according 
to the inflexion of the permissible amount of impurity. 
Samples containing larger amounts of impurities are identified 


from the fact that the inflexions extend in depth beyond the 
horizontal axis. Samples must in all cases be suitably diluted 
to ensure that the depolarizer concentration varies within the 
range in which the inflexions can be read most easily, i.e. about 
10-3 to 10-4 M. Errors with this method of measurement 
rarely exceed +3 per cent. An oscillographic curve with 
a horizontal axis is shown in figure 4. 


Oscillographic Titration 


In oscillographic titration the depolarizer is titrated with 
a solution which reduces its concentration, by complex 
formation or precipitation for example. The point of equi- 
valence is reached at the moment of disappearance of the 
depolarizer inflexion. As an example we may cite the deter- 
mination of indium and cadmium where both are present 
together by titration with complexing agent No. III (7). 

Another method has been described in which the depolarizer 
solution is diluted with the supporting electrolyte until the 


’ inflexion of the depolarizer disappears (8). 


Oscillographic polarography has so far been used most 
widely in qualitative experiments and purity tests in connexion 
with the control of drugs, mainly alkaloids. For a clear 
description of this method we refer the recorder to the work 


of Heyrovsky (2), (9), (10), Kalvoda (11-13), and Dolezal (14). 
Alkaloids 


The practical application of oscillographic polarography 
was shown to be feasible by Kalvoda (11-13), who studied 
the behaviour of papaverine, pilocarpine, codeine, morphine, 
ethylmorphine, physostygmine, ephedrine, santonin, quinine 
and quinidine. The behaviour of physostygmine (serine) is 


also of interest because two inflexions appear in a 1 M- KOH 
medium; however, after about one minute one of them 
disappears and at the same time the solution turns red, 
since rubreserine is produced. Molnar (15) and Parrak (16) 
have studied the behaviour of the alkaloids of quinine. 





Fic. 4. — Oscillographic Curve with a Horizontal Axis, adjustable 
in the vertical plane 
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Research has also been carried out on the possibility of 
determining marceine, cotarnine, hydrastine and emetine (17), 
(18), and of identifying atropine and eumydrine in a mixture 
and certain other alkaloids (20), (21). 


Dusinsky (22), (23) has studied the oscillopolarographic 
behaviour of morphine, apomorphine and lobeline. 


Nicotine and trigonelline can be determined, as has been 
shown by Volke and Volkova (24), even in the presence of 
acids of nicotine. 


Habersberger and Zyka (4) have made a detailed study of 
tropane and piperidine alkaloids (cocaine, tropacocaine, 
atropine, apoatropine, homatropine, pelletierine, coniine, 
pseudopelletierine and lobeline). 


In conclusion, we may sum up the information so far 
acquired from the study of the oscillopolarographic behaviour 
of alkaloids as follows. Most alkaloids have a depolarizing 
effect in an alkaline hydroxide medium, but it cannot be 
assumed that this is due to the direct reduction of the test 
substances. The inflexions produced in this way are observed 
even with very low concentrations of alkaloids (about 10-5 M 
and less), they have various shapes, and often exhibit a time 
function. In general their potential is about -1.5 to -1.6 V; 


only in certain cases, therefore, can they be identified in 
mixtures. 


Narcotics 


Some of the alkaloids mentioned in the preceding section 
are compounds belonging to the group of substances having 
narcotic effects. Since we feel that the oscillopolarographic 
determination of such compounds might be useful, we shall 
discuss them in more detail. 


Morphine (22), for example, cannot by itself be identified 
by the oscillopolarographic method; however, it can be 
converted into oxy-dimorphine, which produces the 
characteristic (reversible) inflexion at about -0.65 V. The 
reaction is produced by adding a solution of potassium ferri- 
cyanide (0.03 ml 0.5 N - K,FeCN, to 20 ml) to a morphine 





Fic. 5. — Determination of morphine and papaverine in a mixture, 
in a 1.25 N- NaOH medium 


The first inflexion from the left is produced by the morphine, which 

has first been oxidized with ferricyanide; the second inflexion on the 

cathodic curve indicates the presence of papaverine (according to 
Dusinsky (22). 


solution in 1.25 N-NaOH. In concentrations of morphine 
higher than 2.10-4 M additional barely visible inflexions 
appear at the most negative potentials. Of the other opium 
alkaloids studied, this reaction is produced only by diacetyl- 


morphine which hydrolyzes in an alkaline solution and reacts 
in the same way. 


Papaverine in 1.25 N-NaQOH produces an inflexion at 
1.65 V (in papaverine concentrations of over 8.10-°M 
another inflexion appears at —1.75 V), and it can also be 
distinguished from other alkaloids of opium and determined 
in various drug forms; for example, papaverine was determined 
in Ipecosit-Spofa injections and in artificially prepared mixtures 
in the preserce of thebaine, codeine, morphine, narcotine, 
ethylmorphine and codeine. Figure 5 demonstrates that 


morphine and papaverine can be determined simultaneously 
where both are present together. 


The same method also permits the determination of 2 mg 
of morphine in a 10-ml sample of widely different substances; 
it does not, for example, destroy tinctures of vegetable extracts 
and other ballast materials. Organic solvents must first 
be removed by distillation. 


The behaviour of apomorphine in a 1.25 N - NaOH medium 
has also been studied; at first four inflexions appear on the 
oscillographic curve, at potentials of -0.60 V, -0.75 V, 
-0.85 V and -1.10V. In concentrations higher than 
1.10-* M another inflexion appears, at -0.3 VV. After some 
time a phenomenon typical of apomorphine occurs; the 
inflexion at -0.60 V disappears after 15 to 45 minutes and 
simultaneously the inflexion at -0.85 V grows deeper. 
These changes, which can be seen taking place on the 
oscillographic curve, are accompanied by a change in colour 
from yellow-red to green. They occur very rapidly if the 
sample is heated to about 80°, and are obviously caused by 
the disintegration of the molecules due to the severance of 
the bonds between the =CO groups. 


Careful research has also been carried out on the oscillo- 
polarographic behaviour of cocaine in various media (4), 
from acid to strongly basic types. Good results have been 
obtained using as media solutions of neutral salts, in which 
chloride of cocaine in concentrations of about 10-3 M produces 
two inflexions on the cathodic and anodic sides, the most 


negative being sharply defined even in cocaine concentrations 
of 5.10-° M. 


Very clearly defined inflexions are produced by cocaine in 
a hydroxide medium (KOH, LiOH, NaOH); these inflexions, 
however, diminish with time and eventually disappear. 
In a cocaine concentration of 5.10-4M for example, the 
inflexion disappeared after about 4 to 5 minutes. 


For cocaine concentration from 1.10-3M to 5.1075 M 
in a 0.8 M-KOH medium, inflexions appear at a potential 
of -1.4 V vs. the saturated calomel electrode (fig. 6). 


In a 5.5 M- NaOH medium, using approximately the same 
depolarizer concentrations, an inflexion appears at a potential 
of -1.25 V vs. the saturated calomel electrode (fig. 7). 


With this medium, in which, after mixing, a visible tur- 
bulence is already observable in the test solution, a correspond- 
ing anodic inflexion is also clearly visible. 


For analytical purposes, such as the detection of cocaine, 
the most suitable medium in our opinion is a hydroxide 
solution, which produces very clear inflexions. When this 
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medium is used determinations can also be made, with the 
aid of a calibration graph, on the basis of the functional 
relationship between the depth of the inflexion and the cocaine 
concentration. Also of interest is the possibility of using, 
for semi-quantitative ; purposes, the phenomenom described 
above, namely, that the depth of the inflexion decreases with 
time. This can be done merely by measuring the depth of 
the inflexion at a certain moment after the sample solution 
has been added to the supporting electrolyte and stirred, or 
by calculating the time taken for the tip of the inflexion to 
reach a certain horizontal level in relation to the potential 
axis, this time being to a considerable extent the linear function 
of the alkaloid concentration. 


No generally valid explanation can yet be given for the 
oscillopolarographic behaviour of cocaine and other not directly 
reducible alkaloids, and in particular for their behaviour 
in solutions of highly concentrated hydroxides, in which the 
inflexions produced by certain alkaloids are extraordinarily 
sharp. In one of the most recent works on the subject (4), 
it has been suggested that this might be due to the depolarizing 
effect produced by suspensions which may, in strong hydroxide 
solutions, result (in the case of cocaine, for example) in the 
precipitation of the alkaloid base (25). 
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Conclusion 


We have attempted in this paper to outline briefly the 
technique of oscillographic polarography by means of alter- 
nating current, and to indicate its importance and possible 
use in the identification and purity testing of substances. 
We have described work carried out on the oscillopolaro- 
graphic behaviour of alkaloids, with particular reference to 
morphine and cocaine. 


We consider that in this particular field, the determination 
of narcotics, oscillographic polarography could be more 
widely used. It is a rapid method, and once the apparatus 
has been connected a determination can ually be made in 
a matter of a few seconds. Precisely because of its speed, 
increasing use is being made of the method in widely different 
branches of chemical analysis. Oscillopolarographic analysis 
is still at an early stage of development; however, it is now 
making very rapid progress, and there is every likelihood that 
the quantitative technique too will be extensively applied in 
the near future. 


We have given a few examples of the possibilities offered 
by this method. There is every reason to believe that narcotics 
analysis is one of the fields in which oscillopolarography 
opens up new lines of research. 





Fic. 6. — A 10-4M solution of cocaine chloride in a 
0.8 M- KOH medium, twenty seconds after mixing 


Fig 7. — A 10-4M solution of cocaine chloride in a 
5.5 M- NaOH medium, fifteen seconds after mixing 
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